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NOTICE 

This report was prepared to document work sponsored, by the 
United States Government. Neither the United States nor its 
agents the United States* Department of Energy, the. United 
States National Aeronautics and Space. Administration,, nor any 
federal employees » nor any of their contractors, subcontractors 
or their employees, make any warranty,, express, or implied, or 
assume any legal liability or responsibility for the accuracy, 
completeness, or usefulness, of any information, apparatus, 
product or process disclosed, or represent that its use would 
not infringe privately owned rights. 
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SYSTEM OPERATION A MAINTENANCE 


A. GENERAL 

This is an air type solar system designed for heating during 
the winter and is very simple to operate. Basically the system 
is completely automatic and will function without further ad- 
justment when the control switch is in the "Winter Mode" and 
the manual override switch is in the automatic position. NOTE: 
This siwtch must be left in the automatic position and should 
only be changed -by an authorized serviceman. Upon conclusion 
of the heating season, the control switch is placed in the 
Summer Mode which activates the attic fan and ventilates the 
collector and attic. NOTE: The soffit vents located above 

the front door must be opened in this Mode to insure adequate 
ventilation. If the vent mode is not operating properly, an 
alarm has been provided which guards against inadequate 
ventilation and warns the occupant of this fact. A local 
serviceman should then be called to rectify said problem. 

A third switch has been provided to manually turn off the 
attic fan during overcast days or night time and is clearly 
marked as such. There is also a system On-Off switch which 
controls the power to the entire system and is provided for 
servicing the system. 

The moving parts consist of Fans No. 1, No. 2, the attic fan, 
dampers and damper motors 1-5. Normally the only reason why 
the system will not operate will be because of the lack of 
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electricity caused by a burned out fuse, or because the driving 
belts have parted or slipped. These two faults can easily and 
quickly be determined. 

If the system does not shift to the proper operating mode it 
may be because of lack of power to the damper control systems 
and this should be checked. (See damper maintenance section). 
Failure of sensors or jamming of operating motors or solenoids 
may make the dampers and the control system inoperative and 
the serviceman should be called. (see list of authorized 
servicemen ) . 
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B. FILTERS 


Fan No. 2 is equipped with a s-tandard fiberglass air filter 
which should be routinely checked and replaced when dirty. 

(see M-4 of working drawings for filter placement). This 
will normally be about once each month. Naturally, the air 
filters on the conventional unit should be checked and replaced, 

r 

as per usual operation. Large mesh screening filters will be 
installed on the inlet and outlet to the rock storage pit and 
these should be checked occasionally to remove any insects or 
other material which may have accumulated. 

C. COLLECTORS 


The collectors should be self cleaning if there is normal rain- 
fall. However, during extended dry periods it may be necessary 
to hose down the tops to remove accumulated du.st. In all events, 
the local serviceman should check collector cleanliness at least 
once per month to ensure efficient operation. Periodic checks 
for water leaks evidenced by obvious rusting and caused 'by 
Tedlar damage should be conducted. New Tedlar should be ordered 
(see collector manufacturer) and rusted areas properly cleaned 
and repainted. Other than this, there is very little that 
should go wrong with the collector, although an annual inspection 
by the local serviceman is advisable to see if anything inordinate 
has happened . 
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D. DUCTS 


Ducts should be checked for air leaks, cracks, or separations. 
Duct insulation should also be checked and repaired or replaced 
as necessary. 

E. SITE DATA ACQUISITION 

The Site Data Acquisition system should nob be touched in any 
way. This has nothing to do with the actual operation of the 
SEECO heating system but merely consists of a series of tempe- 
rature and flow sensors which collect and transmit data to a 
general computer processing and recording point by a private 
telephone line which is connected to the transmitter in the 
house.. 

Maintenance to dampers, damper motors, fans and the control 
panel is explained in detail in the following, pages. Control 
diagrams showing the various operating modes are also provided 
as well as a list of servicemen to contact in the event any 
complications should develop. 
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ATTIC FAN 


36" VERTICAL BELT-DRIVE POULTRY FAN 

AMCA Certified Air Deliveries. 1/2 HP, Sail Bearing, TE Motor Included 


Shipping Crate Can Serve as Installation Frame. Shipped Completely Assembled 





Completely assembled 36* belt-drive ex- 
haust fan with certified air delivery li- 
censed by AMCA. Shipped in a wood 
crate which is specially designed for 
fast, easy installation in farm buddings, 
such as poultry and livestock houses, as 
shown m illustration at left. Can be 
easily removed from crate for installa- 
tion in factories, warehouses, green- 
houses. laundries, etc. Rugged construc- 
tion throughout. Deep-drawn venturi 
frame has heavy-gauge tubular supports for vibration- 
free performance. Balanced six-wing fan blade is em- 
bossed for strength and rigidity. Self-aligning. sealed, 
ball bearing pillow blocks. Fan has 1/2 HP, 1725 RPM, 
115/23DV, 60 Hz, totally enclosed, ball bearing, split 
phase, Dayton motor with automatic reset thermal 
protection. Cast-iron drive sheaves with belt installed. 
Sturdy motor base has slotted holes to allow proper 
belt adjustment when necessary. Ventun frame Is gray 
enamel, blade is red finish Shpg wt. 105 Ibs. 


Daytoa Electric Mfg. Co. certifies that the fan shown 
here is licensed to bear the AMCA seal The ratings 
given are based on tests made in accordance with 
AMCA Standard 210 and comply with the requirements 
of the AMCA Certified Ratings Program. 

No. 3C270 Fan. Retail $23 1 20. Each _ $138.45 



CERTIFIED CFM LICENSED 

67 AMCA(’) 





oo* 

0.05 ' 

0.10* at 25* 

0.1 S* 

0.20* 

'IL25* 

Fan 


SP 

SP 

SP SP 

SP 

SP 

SP 

RPM 

BHPlt) 

11,300 

10,750 

10,200 . 9900 

9500 

8750 

7750 

510 

0.63 


(*} For fan without ducta. (t) Does not include drive losses. 


MAINTENANCE 


OiaGINAi. * J 
AT? POOR QUAUi* 


OF POOR 


MD1DR - Check wiring for secure connections. Oiling 

IS NOT REQUIRED AS THIS MOTOR HAS SEALED 
BEARINGS. 

PULLEY- Check - pulleys for secure fit and alignment. 
BELT - Check belt for wear and replace as necessary. 
Adjust belt tension making sure all motor 

MOUNTING BOLTS ARE SECURE UPON COMPLETION 
OF MAINTENANCE INSPECTION., 

FAN 

HOUSING-ChECK HOUSING FOR SECURE WALL ATTACHMENT. 
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to 3/4 HP FURNACE & BELT-DRIVE BLOWER MOTORS 

1725 RPM, 115V, Split Phase Type. Auto. Thermal Protection 
Low Noise, Reduced Starting Torque. 40*C Rise, Continuous Duty 

— — Built for quiet, dependable service on 

$0/1 7 1 Af. Vi warm air furnaces, belt-driven fans and 

* l(Xi_Jl blowers, air conditioners, air coolers, 
l/i HP and wherever a motor having a low noise 

level, reduced starting torque and low 
starting current is required Low starting current reduces light 
flicker. Dynamically balanced rotor assembly and resilient mount- 
ing reduce vibration and electrical noises. Starting winding de- 
signed to bring load to speed at a uniform rate. 1725 RPM, 60 Hz. 
40'C rise, continuous duty. Automatic-reset thermal protection. 
All angle mounting sleeve bearings. Rotation easily reversed by 
electrical reconnection. Gray fi nis h Recognized by fJL under the 
Motor Component Recognition Program. 



NEMA 48 Frame 


FulW 


HP 

RPM 

VoH* 
60 Hz 

Bur* 

Ing* 

Mount* 

ins 

NEMA Load 
Thermal Frema Amp. 
ProL (S.i».is)& nsv 

Weitinp- 
houit 
Style Ho. 

Stock 

No. 

Ratal! 

Each 

524.71 

Shps. 

Wt. 

13 

1/* 

1725 

115 

Slv 

Resil 

Auto 

4St 

•2.4 

316P503 

6K0Q9 

836 67 

i/e 

1725 

115 

Slv 

Read 

Auto 

481 

4.0 

316P824 

5K21S 

36 82 

24.80 

12 

i/e 

1725 

115 

Slv 

Refill 

Auto 

481 

5.1 

316P758 

5K216 

39 65 

26.71 

14 


1725 

115 

Slv 

Refill 

Auto 

48/53* 

5.1 

317P103 

6K463 

39 65 

26.71 

13 

* 

1725 

116 

Slv 

Reed 

Auto 

56 

6.1 

317P002 

6K105 

39 65 

26.71 

14 

- 1/3 

1726 

ns 

Slv 

Refill 

Auto 

481 

5.9 

316P759 

5K257 

46 02 

31.01 

14 


1725 

115 

Slv 

Resil 

Auto 

48/58* 

59 

317P104 

6K362 

46.02 

31.01 

IS 


1726 

115 

Slv 

Refill 

Auto 

66 

6.9 

317P003 

6K106 

46.02 

31.01 

15 

1/2 

1725 

1)5 

Slv 

Reail 

Auto 

66 

7.2 

317P004 

6K104 

64 43 

43.41 

18 

3/* 

1726 

115/230 

Slv 

Reail 

Auto 

58 

11.0 

312P629 

5K269 

87 08 

58.67 

29 


(•) Noe. 6K463. 6K362 have NEMA 48 frame body mounted on NEMA' 56 frame cradle base, have 1H* 'on*, 
W* dia. abaft and are supplied with M' split ateel ebsft buahinz. 

(f) Mounting base baa 48 and 56 frame mounting holes. Motor abaft height 3'; 1}$' Song, >$' dia. shaft, supplied 
with H* eplil steel shaft buahmz. 


O IJl T E A N C E 

FDDR - Check wiring for secure connections. Oiling 

IS NOT REQUIRED AS THIS MOTOR HAS SEALED 
BEARINGS. 

PULLEY -Check pulley for secure fit and alignment 
BELT - Check belt for wear and replace as necessary. 
Adjust belt tension making sure all motor 

MOUNTING BOLTS ARE SECURE UPON COMPLETION 
OF MAINTENANCE INSPECTION. 
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Air Deliveries Based on Standard Test Codes of AMCA 



9, 10 s 8 & 12’.2", Single-Width, Muiti-Vane Wheels 
Adjustable on-the-Job to Any Discharge Position 
Very Quiet. Adapts to Many General Applications 

Economical single-inlet blowers v/ith inlet unobstructed, for general 
duct ventilation, exhausting, air conditioning; processing and indus- 
trial use. Comes with bottom horizontal discharge which can be 
altered on the |ob to any required discharge position by drilling new 
holes and rotating blower housing on base and bolting in position. 
Adjustable top motor mount quickly changed from top to rear 
mounting. 

Rugged construction of heavy gauge steel throughout. Very quiet. 
High volume ot low velocity. Over-sized ball bearings for long life 
and dependable operation. Finished in baked-on gray enamel. Motor 
not included. 

Air deliveries of blowers listed below are based on standard test 
codes of AMCA. 



, * - 

i. 

f - - ... 

w 

At* 


& 



V* 


Model 

7." 

vr 

V," 


yr 

1" 



Shpg. . 

No. 

SP 

SP 

SP 

SP 

SP 

SP 

RPM 

HP 

Wt. . 

2C887 

1100 

1000 

890 

800 

475 

— 

1000 

1/4 

25 

2C888 

1690 

1600 

1480 

1370 

1140 

— 

1000 

i n 

36 

I2C800.L 

I 

i 

T 

J. 

“Tl'oS 

1980 ' 

1 46(3 

875 ~ 

V T 

za 


(*) Overloaded below /%" $P {«) Overloaded at this SP a* ipecified HP. 









BLOWER 

DIMENSIONS 








Model 

Wheel 

Size 

Shaft 















No. 

Dio. 

W 

Dio. 

A 

e 

C 

D 

E 

F G 

H 

J 

K 

L 

M 

O 

P R 

S 

2C887 

9 

4 7: 

5 /l 

10% 

10% 

6'/2 

9 

6% 

5% 7% 

77s 

6 7z 

4 7: 

8 'Ms 

7% 

8% 

l'/z 7 /\t 

9 s /* 

2C888 

10% 

5 Va 

% 

12^ 

1 1 % 

8 

11% 

-7' -Mi. 

6" At, 9 3 /it 

37,* 

7 

5 'A, 

9 Ylf 

9 'A 

1 oft 

1% I&L. 


2C800 

127z 

67: 

V* 

U>Vt 

13% 

9% 

14% 

107. 

8% 117: 

107: 

8 7« 

6% 

13 74 

117. 

12% 

2 Ms 







SINGLE-INLET, 4-WAY DISCHARGE BLOWERS 



Adaptable to 4 Discharge Positions on the Job 
9Vi to IBW’ Dia. Single-Width Wheels 

Designed and bu It for general duct vontllafon. in 
W - '****? hausti ng. .ur conditioning, -'tnd industrial air muting 
applications Single-inlet tvpe for quiet, efficient per 
_ _ formance Adaptable to am of 4 standard di-charge, 
•?§{/./ 2 on the job bv mesclv re-loe -.t'nq a-ij motor mount and 
M iriii motor on frame — see diagrams, Belt length remains 
”” same for each discharge posltmn Precision, balanced, 

single-width wheels on ball bear ngs. Heavy gauge, die stamped steel 
housings. Gray finish. Resilient-mounted, automatic reset thermal!, 
protected Dayton motor and dm e packed separately when blower 
is ordered complete. Request Bulletin 706. 




DOWN 

BLAST 


Wheel 

Dbu_ 

Wheel 

Width 

Shaft 

Dla. 

Inlet 

Ola. 

Oulfet 
H W 

Overall She 
H W 

D 

BLOWER ONLY 
Loss Motor and Drive 
Stock No. Retail Each 

Shw.W. 
Less Mtr 
and Drnri 

9 'A* 

4H* 

VS 

in* 

io \r 


lii'i' io*r 

14',* 

2C986 

70 

$50 72 


JO% 

c 

H 

u 

M 5 » 

8 1 1 

18 IS»j 

If.’, 

2C987 

‘■T.Ji 

58 21 


12% 

6 

U 

uh 

M’h 

8 1 , 

21»S ltt'a 

l'»*4 

2C988 

1 l.t U 

91.81 

*tl» 

15 

6 

1 

1ST; 

15?* 

X', 

■JO It! ‘a 

jj' . 

2C989 

IV. xt 

145 81 

47 

18% 

9 

1 

ioi»6 

187a 


31) 17~„ 


4C218 

I !*:i m 

160.67 

W1 


SINGtE-INLET BLOWERS WITH MOTOR AND DRIVE 


Wheel 
□ It. 

CFM AIR DELIVERY 
AT RPM SHOWN 

: BLOWER WITH 1725 RPM MOTOR AND DRIVE 

MOTOR DATA 

Most With Automatic 
Thermal Prelection 

Free 1/8” 1/4* 3/8" 1/?' 5/6" 

Air SP SP SP SP SP 

B tower 
RPM 

Volts 

HP 60 Hi Type 

Stock 

No. Each 

9%* 

1090 940 810 695 5911 150 

1210 1075 945 865 745 645 

1330 1205 1085 080 885 800 

920 

KHO 

1100 

1 t 115 -mlit 

l 1 115 Split 

1 3 115 split 

7C808 $80.43 

7C810 85.76 

7C812 _ 100.19 

10% 

1380 1205 1030 Jttf) 800 — 

Iffl 4M 1220 .._ICK55 Stt 825 

?av 

IV5- 

t 1 It 7 split 

- 1- 1 —115 Mlllt 

I M&h 1141 

1(!M 1575 U4. tlllo llTS lolo 

1985 1K5I1 1740 1810 1 185 1 160 

m 

111 M) 

rrt 

it i r» i tn t*m». 

7C818 108.75 

7C820 121.14 


ELflJJL.T E N A N C F 

MOTOR - Check wiring for secure connections, Oili-ng 

IS NOT REQUIRED AS THIS MOTOR HAS SEALED 
BEARINGS, 

PULLEY -Check pulley for secure fit and alignment 
BELT - Check belt for wear and replace as necessary 
Adjust belt tension making sure all motor 

MOUNTING BOLTS ARE SECURE UPON COMPLETION 
OF MAINTENANCE INSPECTION, 





Heating and Air Conditioning Service 
7321 North Bdwv., Gkla. City, Okla. 73116 
Telephone: AC 405-843-8573 


CONCHO INDIAN SCHOOL 
SOLAR PROJECT 
TC77-13 


OPERATIONS £ MAINTENANCE MANUAL 


9 



This page is copyrighted. For information on the 
Control Damper contact Ruskin Mfg Co, F. O. Box 129, 
Grandview, MO 64030. 
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Solid State Thermostats ORIGD^AL Jg TYPE: TP-8101 

Proportional Controlling ^ QUALIFY 


GENERAL INFORMATION: The TP-8101 design is such 
that it can be mounted directly to a 2x4 handy box located 
on the wall. It is a self-contained unit which includes a 
. sensing element and amplifier. The unit has three pigtails 
for connection of the power supply and control signal to 
the given controlled device, such as a solid state actuator 
'drive. The red and blue wires are used to supply the 20 
VDC to the controller. The yellow and blue wires are used 
to connect the variable output signal from the controller to 
the input of the controlled device. It is capable of operating 
several controlled devices. 

The room controller is completely factory calibrated and 
requires no field calibration. The throttling range is 
adjustable from 2-20°F by selecting the proper throttling 
range pin. The unit contains a combination setpoint and 
calibration potentiometer with a range of 55-85°F. 

Terminals are available on the back of the unit to 
accomplish the following options: remote setpoint, remote 
sensing, summer-winter changeover and auxiliary selective 
ratio elements. 

ACCESSORIES: 

1. The AD-8951 mounting assembly is an accessory 
provided to permit easy panel mounting and wiring of the 
TP-8101 room controller. It includes a 11” x 4” piece of 
vinyl mounting track. See Figure 4 for wiring information. 

2. Remote setpoint adjuster (AT-8158), see Figure 2 for 
wiring. 

3. Auxiliary selective ratio element (TS-8601), see Figure 3 
for wiring. 

- INSTALLATION INFORMATION: 

Location: Locate the controller where it will be exposed to 
unrestricted natural air circulation and to the average 
conditions of the controlled space. Do not locate it near 
sources of heat or cold (such as lamps, motors, sunlight, 
radiators, and concealed pipes or ducts within the wall) 
which might affect the control point. 

Ambient Temperature Limits: 

Maximum +135°F 
Minimum + 40°F 



Wiring: Pigtails are provided for wiring to the controlled 
device. Large, coded, screw type terminals are provided for 
all other electrical connections. Make all electrical 
connections to the element in accordance with installation 
wiring diagrams for the job. Comply with National and 
Local Electrical Codes. No. 18 3-conductor thermostat 
cable may be used. Low voltage Class 2 wire is acceptable 
but No. 18 or larger 600 V wire should be used if splices 
are to be made in the same junction box with line voltage 
wiring. 

The controller may be installed on either a flush switch box 
or surface switch box. To install, proceed as follows: 

1. “Pull” all wires that are required. 

2. Connect all control wiring to thermostat terminals. 

3. Make electrical connections to any remote sensing 
elements with a conductor cable. 

4. Remove the thermostat cover. To do so, loosen the 
screw at the bottom of the cover, pull the cover out from 
the bottom and up to disengage from the base. 

5. Fasten the base to the box with the provided captive 
screws. 

6. Replace cover and tighten cover screw. 
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1. Remote Setpoint: Remove dial knob from the TP-8101, 
Figure 1, and install the AT-8158 remote setpoint adjustor 
between terminals 1, 2 & 7. This is used for applications 
where the setpoint adjustment is mounted remote from the 
TP 8101 controller. 

2. Remote Sensing: Remove the internal 1000 ohm sensor, 
Figure 1, and install the remote sensor (TS-8000 series) 
between terminals 7 & 8. This is used for applications 
where the sensor is mounted remote from the TP-8101 
controller. 

3. Summer-Winter Changeover: The controller operates in 
either the DA or RA mode. 


seusui, x. guiv j 

in Figure 3 This s used for room and discharge control 
appl cations. 

Adjustments: 

The TP-8101 has been factory calibrated to produce a 7.5 
VDC output signal when ■'he setpoint and the temperature 
at the sensing element agree. 

Throttling range settings of 2, 3, 6-'& 20 are available by 
placing the T.R. jumper on the' proper selector pin, see 
Figure 1 . 

Service: 


Jumper 4 to 5 - DA (Direct Acting) = temperature 
increase causes output voltage increase 


Jumper 3 to 4 - RA (Reverse Acting) = temperacure 
increase causes output voltage decrease 



„ Fig. 1,— TP-8101 Component Locations 
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Fig. 2 - TP-8101 Terminal Arrangement Etc, 
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Fig. 3 — Wiring Schematic 


1. Check wiring per job wiring diagram 

2. Measure with VOM 

A. Power Supply 20 VDC - Red (+) to Blue (-) wire 

B. Output 1-15 VDC - Yellow (+) to Blue (-) wire 

C. Sensor 1000 ohm remote or internal 

3. Consult EN III for additional service information 



Fig. 4 — TP-8101 Mounting on AO-8951 



Fig* 5 — TS-8601 Ratio Discharge Sensor 
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General 


Instructions 


SOLID STATE ADAPTORS 
Seq./Par./Rev. Module 
Hi-Lo Selector Module 








TYPE 
AD 8101 
AD 8201 


General Information: Specific adaptor modules are 

designed to meet system applications such as 
sequencing/paralleling/reversing, and high-low signal 

selection. By placing these modules between the controller 
and the controlled device, complex cycles of operation can 
be accomplished. The design of the module centers around 
the use of integrated circuits and discrete type components 
arranged on printed circuit boards and snapped into vinyl 
track for mounting in a local control panel. 

The high-low signal selector module. Figure 1, is designed 
to accomplish either high or low signal selection, depending 
on the pin arrangement underneath the cover. Figure 3. The 
device is calibrated at the factory and requires no field 
calibration. It has the capability of selecting either the 
highest or lowest signal from up to six zones. The output 
signal then responds to either the highest or lowest zone 
thermostat, depending on the application. 

The sequencing/paralleling/reversing module, Figure 2, is a 
device which conditions the signal supplied by the 
controller and provides sequencing, reversing, or parallel 
operation to the controlled device. In the sequencing mode, 
the output is adjustable above or below the output voltage 
of the controller, permitting sequencing of two controlled 
devices. In the reversing mode, the output of the module is 
'reversed with respect to the input, i.e., a 1-15 volt input 
provides a 15-1 volt output. In the paralleling mode, several 
controlled devices can be operated in parallel from the 
signal produced by the sequencing/paralieling/reversing 
module. 

Installation Information: The module is designed to be 
track mounted and located in a local control panel. The 
unit is provided with a 7-1/2” piece of mounting track to 
permit quick and easy panel mounting, in a horizontal or 
vertical position. Location should be such that the unit is 
not subjected to severe vibration, shock, or ambient 
temperature conditions. 

Make all connections in accordance with job wiring 
diagrams, complying with all national electrical codes. 
Wiring terminations are made at screw terminals located on 
the end of the printed circuit board, Figures 4 and 6. 




~v v .. 



Figure 2 


Ambient Temperature Limits: 

Minimum — +40°F 
Maximum — +135°F 

Construction: The AD 8101, and 8201 adaptor modules are 
designed primarily for track mounting in a local or central 
control panel. However, they can also be located inside the 
AD 8910 enclosure for remote field mounted installations. 
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Adjustments: High-low selector module - this module is 
factory calibrated to provide a 1:1 ratio So that with a 6-9 
volt input a 6-9 volt output is obtained] An adjustment is 
available so that the output of the high-low selector module 
can be changed + 4 volts DC with respect to the input 
signal. Figure 3. 


SELECTOR PINS 



CAL. 

ADJUST Figure 3 

POT. 


Service: 

1. Check wiring per job wiring diagram. 

2. Measure with VOM: 

A. Power supply 20 VDC, terminals +20 and COM. 

B. Output 1-1 VDC terminals OP 1 and COM. 

C. input 1-15 VDC terminals IV1 through IV6 and 
COM. 

3. Consult EN 1,11 for additional service information. 



Figure 4 


Adjustments: Sequencing/paralleling/reversing module is 
calibrated at the factory to provide a 1:1 ratio so that with 
a 6-9 volt input, a 6-9 volt output can be obtained. The 
sequencing/paralleling/reversing module has an adjustment 
so that the output signal may be changed + 5 volts with 
respect to the input signal, Figure 5. 


Service: 

1. Check wiring per job wiring diagram. 

2. Measure with VOM: 

A. Power supply 20 VDC terminals +20 and COM. 

B. Output 1-15 VDC terminals OP1 and COM. 

C. Input 1-15 VDC terminals, IV1, IV2 and COM, 

3. Consult EN 1 1 1 for additional service information. 



Figure 5 




Figure 6 
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Solid State Controlled Device 
Single Stage Relay 
Two Stage Relay 
Time Proportioning Relay 


TYPE: 
CC 8101 
CC 8102 
CC 8103 


General Information: Staging relays. Figure 1, are offered 
in various configurations which include single stage, dual 
stage, and dual stage with one stage containing heat 
anticipation. These staging relays require 120 volts AC for 
power source and contain a 20 volt DC regulated power 
supply which is used to supply power to other modules, 
such as controllers and adaptors. The staging iclay receives 
a 1-15 volt DC input signal and by means of adjusting the 
drop-out voltage of each stage, the relays may be made to 
operate at any voltage in this 1-15 volt span. The 
differential of the relay is adjustable by selecting the proper 
pin on the printed circuit board. 

The time proportioning version of the staging relays can be 
used to control heating-cooling applications. The heating 
side is built with a heat anticipation circuit which provides 
time proportioned control of electric heat. The second 
relay in the module can be used for cooling which would be 
connected to a single stage DX coil. 

Adjustments: The staging relay has a potentiometer which 
will set the drop-out point of each relay between 2-12 
volts DC. It also contains fixed deadband (pull-in to 
drop-out) of 1/2, 1, 2, and 4 volts DC, Figure 2. Pull-in 
point represents drop-out voltage plus deadband voltage 
setting. 

Ambient Temperature Limits: 

Minimum +40°F; Maximum +135°F. 

Installation Information: The module is designed to be 
track mounted and located in a local control panel. The 
unit is provided with a 7-1/2” piece of mounting crack to 
permit quick and easy panel mounting, in a horizontal or 
vertical position. Location should be such that the unit is 
not subjected to severe vibration, shock, or ambient 
temperature conditions. 

Make all connections in accordance with job wiring 
diagrams, complying with all national electrical codes. 
Wiring terminations are made on screw terminals located on 
the end of the printed circuit board. See Figure 3, 4, 5 for 
module wiring. 

Construction: The CC 8101, 8102, and 8103 relays are 
designed primarily for track mounting in a local or central 
control panel. However, they can also be located inside the 
AD 8910 enclosure for remote field mounted installations. 



TWO STAGE SHOWN 
Figure 1 
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DIFFERENTIAL ADJUST 
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, CONTROLLED DEVICE 
CONTROLLER I 


120 VAC, 60 Hi 


> RELAY No. 1 
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FACTORY SET: 

DROPOUT: 6 VDC 
DIFFERENTIAL: 1 VOC 
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Figure 4 


120'VAC, 60 Hz 


■ RELAY No. 1 

FACTORY SET: 

DROPOUT: 6 VDC 
— | DIFFERENTIAL: 1 VDC 

RELAY No. 2 

FACTORY SET: 

DROPOUT: 8 VDC 
DIFFERENTIAL: 1 VDC 


CONTROLLED DEVICE 
CONTROLLER 


OUTPUT 
+ 20 OR RED — 


0P1 OR YELLOW 
COM OR BLUE ■ 


TIME f»Of 

2 STAGE RELAY u# _ 
UOVAC*^ 
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-OJV2 
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«W 7' 
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. H 
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NOIO- 
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120 VAC, 60Hz 




■ RELAY No. 1 

FACTORY SET. 

DROPOUT 10 VDC 
DIFFERENTIAL: 1 VDC 


Figure 5 


RELAY No. 2 

FACTORY SET- (NON-ADJUSTAB LE) 

6 VDC INPUT - 100% DUTY CYCLE 

7.5 VDC INPUT - 50% DUTY CYCLE (45 SEC) 

9 VOC INPUT - 0% DUTY CYCLE 


Calibration: 

1. Apply power to relay module. 

2. Connect VOM to input terminals IV 1, IV2 and COM. 

3. Set input voltage to desired drop-out voltage (IVI). 

4. Adjust stage one for relay drop-out (Rl). 

5. Repeat steps 3 and 4 for stage two (R2). 

6. Set differential to desired setting. 


Service: 

1. Check wiring per job wiring diagram. 

2. Measure with VOM 

A. Power 120 VAC terminal LI- and L2. 

B. Power supply 20 VDC terminal +20 and COM. 

C. input MS VDC terminal IVI, 1V2 and COM. 

3. Consult EN 111 for additional service information. 
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Proportional and Two-Position Hydraulic 
Actuators for Dampers and Valves 


DEVICE INFORMATION 
Identification 


OftK^NAL 'PAGE IS 
POOR QUALITY 


MA-5200 and MP-5200-0-0-1 Series 


Members of this group may be easily identified by referring 
to the part number displayed around the center of the 
cylinder. The date of manufacture (numerically, the week 
followed by the year) is stamped in ink on every actuator. 

This Genera] Instruction Sheet is concerned with all 
MP-5200 Series actuators bearing the part number suffix 
“-0-0-1” and all MA-5200 Series actuators. Actuators with 
the part number suffix “-500” have a built-in adjustable 
SPDT switch. When working with actuators manufactured 
before this series, refer to your obsolete literature file for 
previous GI’s. F-l 1943-3 deals with the obsolete MP-5200 
Series. F-l 2766-1 is the previous sheet on MA-5200 Series 
actuators. 

MA and MP-5210 Series: These actuators are two position 
and proportional valve actuators, respectively. 

MA and MP-5220 Series: These actuators are two position 
and proportional damper actuators, respectively. 

Pre-lnstaliation 


MA and MP-5210 Series: These valve actuators are supplied 
without additional linkage or hardware. Valve bodies or 
linkage must be ordered separately. 


MA and MP-5220 Series: These damper actuators are 
supplied with mounting bracket, and integral damper 
linkage. Also required for installation will be three 1/4-inch 
diameter bolts or other fasteners to mount the actuator. 
Additional hardware normally, required for linking the 
damper would be: 


AM-132-0-0-1 

AM-122-0-0-1 

AM-125 

AM-111 thru 115 - 


balljoint connector 
straight connector 
5/ 16-inch link rod 
damper shaft crank arms . 


When actuators have the optional auxiliary switch, an 
XDDH-132 adjusting wrench is available for adjustment. 


Before mounting the device check for dents, bent parts and 
signs of oil leakage. Also check supply voltage against 
requirements, shown below: 


Part No. 


Voltage 

Requirements (VAC) 


MA-MP-5XX0 120 

MA-MP-SXX1 240 

MA-MP-5XX2 208 

MA-MP-5XX3 24 
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Requirements 

These actuators will operate correctly in any position and 
are unaffected by normally encountered environmental 
conditions- Ambient temperature limitations: For MA 
Series, minimum is zero and maximum is 140°F. For 
MP-5220 Series, minimum is minus 20°F and maximum is 
135°F. Power required is 10 watts. 

Procedure 

1. Before installing the device, check to be sure that it 
operates properly, 

MA (two position) actuators: When the proper AC 
voltage (Figure 4) is applied, the actuator motor should 
run causing the actuator to extend. 

MP (proportional) actuators: These actuators require 
the proper input voltage (Figure 3) and a control 
voltage of 1 to 15 VDC. As the control voltage goes 
through a nominal 6 to 9 VDC range, the actuator 
should travel through its stroke with the proper valve 
or damper linkage. For this checkout step, the 
AD-8301 manual positioner may be used to supply the 
. control voltage. 

2. Install and connect the device physically. 

Damper actuators: Position actuator and mark mount- 
ing holes using the actuator bracket as a template. 
When mounting the actuator allow 1 0 inches space for 
wiring, and leave adequate room for linkage. Allow 
2-1/4 inches to remove actuator from integral linkage. 

The best position for the actuator is with the actuator 
crank arm and the crank arm on the driven shaft, at a 
90° angle to the linkrod at midstroke. It may be 
necessary to swivel the actuator linkage to arrive at the 
■ best mounting location. 

Allow adequate working space to wire the actuator 
into the system. 

Drill mounting holes for the appropriate 1/4-inch 
diameter mounting fasteners and mount the actuator. 
The actuator must be mounted firmly enough to 
prevent excessive actuator movement under normal 
damper loading. If there is excessive actuator move- 
ment, the damper may not fully open or fully close. 

Valve actuators: Remove the valve body from the 
actuator by loosening the 1-5/8-inch flange nut. 



codes, A maximum of 12 inches of 1/2-inch flexible 
conduit between the actuator and conduit box with 
standard 18-inch actuator leads. All actuator wires 
must be contained in the conduit. 


POWER WIRE SIZE PER ACTUATOR 


Actuator 


Maximum Two Wire 

Voltage 

Wire Size 

Run 

(VAC) 

(Ga) 

(Feet) 

24 

14 

300 


12 

480 

120 

14 

7000 


To determine the allowable maximum run for multiple actu- . 
ator wiring, divide the maximum run shown above for a . 
given wire size and voltage by the number of actuators on . 
that run. 

Use wire nuts on power leads from a Class A power 
source. Power lead colors are shown as follows: Black 
— common to all voltages that follow. White — for 120 
VAC. Black with blue tracer — for 24 VAC, Black with 
brown tracer — 208 VAC. Black with yellow tracer — 
240 VAC. All leads 18 inches except 24 VAC units 
which are 48 inches. 


Pipe the valve body into the system. Note: Be sure that 
the actual flow is in the same direction as the arrows 
on the valve body indicate. Allow 3 inches above the 
actuator case for reattachment and removal. 

Reattach the actuator to the valve body, 

3. Wire the actuator into the system. 

Low voltage units wired to NEC codes may use Class 
Two wiring. Wire line voltage units wired to NEC 


MP (proportional) actuators: Actuator wires are con- 
nected as shown in Figure 3. Barber-Colman approved, 
three conductor twisted 18 AWG wire has 600 volt 
PVC insulation and should be used from the controller. 
Also acceptable is any three wire (18 ga.) cable with 
Class I lead insulation insulated in conduit separate 
from line voltage (Figure 3). 

MA (two position) actuators: These are wired as shown 
with the thermostat or switching device controlling the 
off-on status of the actuator motor (Figure 4). 




4. Finish the damper actuator mechanical hook-up. 

After wiring, assemble the straight connector, linkrod, 
balljoint connector, and damper shaft crank arm as 
shown (Figure 5). 

Tighten both the actuator connector to the linkrod and 
the damper crank arm to the damper shaft. Both crank 
arms should be approximately 90° to the linkrod at 
midstroke. Normally dampers are linked to full heat 
with the actuator retracted. 

Extend and retract the actuator by applying approxi- 
mately a 6 to 9 VDC control signal and 'required 
voltage. The actuator crank arm will rotate 80°. 

Determine the proper radius on the damper shaft crank 
arm to fully open and close the damper. 

Tighten down the connector to the damper crank arm 
and the linkrod. 

• The installation is now complete. 

Auxiliary Switch 

Hydraulic actuators may be ordered with a built-in adjust- 
able SPDT auxiliary switch (Figures 6 and 7). This switch 
must be ordered as part of the actuator and cannot be field 
installed. Note: For MP Series actuators only, the switch 
common wire is internally connected to the black power 
lead. Because of this, the switch must be wired to control 
the same voltage as the actuator itself. Switch rating is 
10 amperes at 120/240 VAC. Leads are 18 inches except 
24 VAC units which are 48 inches. 

The switch’s brown wire is normally open and the orange 
wire is normally closed. The switching point is adjustable 
over the entire actuator stroke and. is factory set to occur at 
the retracted end. Use XDDA-132 to adjust the switch 
point. 

CHECKOUT 

The actuator is now installed and should run properly when 
the system is energized. The following checks can be easily 
performed to see if the device is operational. 

MP Series Actuators: First, the actuator motor should run 
continually when power is applied, if the motor is not 
running, something is wrong with either actuator or the 
supply voltage. Second, the damper or valve should go from 
full heat to full cool as the control signal goes approxi- 
mately from 6 to 9 VDC. 

NOTE 

At very low ambient temperatures (around minus 
20°F) the actuator may run slowly until the oil 
warms up. This condition may exist for 30 minutes. 

MA Series Actuators: When the proper voltage is supplied 
to the actuator terminals the actuator motor should run, 
causing the actuator to extend. 

If the actuator fails to function properly, refer to the 
section on repairs. 

RUN/ADJUST 

No adjustments are made at the actuator. All adjustments 
are made at the controller. 



Figure 6. MA Series Actuator 



Figure 7. MP Series Actuator 


Theory of Operation 

See Figures 6 and 7. The permanently sealed oil filled case 
(1) contains a movable hydraulic piston assembly (2) and 
an electric pump (3) for the hydraulic system. The pump 
generates a fluid pressure which is transmitted to the top of 
the piston. Opposing the hydraulic force is the spring of the 
valve or damper linkage. 

MA Series Actuators: The electric pump (3) is powered by 
the input supply voltage and runs whenever the voltage is 
applied. When power is removed, the oil flows back through 
the pump by means of check valve (6) and the actuator 
retracts. 

MP Series Actuators: The electric pump (3) is powered by 
the input supply voltage, and runs continuously. An 
unregulated' power supply (.4) is powered by a transformer 
winding from the pump motor winding. The power supply 
produces 20 VDC which powers the controller. The con- 
troller returns a 1 to IS VDC control voltage to the 
actuator transducer (5). This controls the internal pressure 
and the resultant actuator action. 





MAINTENANCE 5. If applying power causes the actuator to perform 

correctly, the actuator and linkage are functional and 

The power unit of the actuator is sealed in oil and requires the wiring arid thermostat should be checked, 

no maintenance. 


REPAIR 

MA Series Actuators: 

1. Check the actuator by applying the proper supply 
voltage. 

2. The motor should run when power is applied, if not, 
the actuator is defective and should be replaced, 

3. The actuator should extend, if it' does not, check the 
mechanical' linkage. Either the mechanical linkage 
prevents proper action or the actuator is defective. 

4. if the linkage moves properly, but the actuator does 
not extend, replace the actuator. 


MP Series Actuators: Repairs to this device consist mainly 
of checking the unit wiring and replacement of the power 
supply. Other field repairs are not recommended. Use the 
procedure below to locate a malfunction. 

1. The actuator motor should run continually. If it does 
" not run, check the supply voltage and the unit wiring. 

2. Voltage between the blue (— ) and red (+) leads should 
be 20+1 VDC. 

3. Input voltage on the blue (— ) and yellow (+) wires 
should be between 1 and 15 VDC. If it is not, refer to 
EN-1 11 3.1 .2 for service information. 
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I Product: Information 


Accessories, Electric 
AE-100 Series 
Time Clocks 
Timers 


Seven Day Time Clock ae-174 □ 

AE-178 □ 


Part 

Number 

Clock 

Motor 

Switch Rating 

AE-174 

120V., 60 Hz 

1 hp at 120/240 Volts, 
a.c. only. 

Pilot Duty 690 VA. 
Non-Inductive 40 amps at 
120 or 240 volts, 
a.c. only. 

AE-178 

120V., 60 Hz 

Battery 

carryover 



For automatic switching of a building control system 
from "Day'” to “Night" and then back to "Day" on a 
selectable program. Device: Heavy duty, sealed, per- 
manently lubricated, synchronous timing motor drives 
a large seven day dial. Graduation of dial at 30 minute 
intervals enables accurate setting of switch trippers. 
Switch trippers (7 on and 7 off) may be easily installed 
around the outer rim of the dial to provide various (on 
and off) timings. By not installing trippers for a 
specific day of the week, that day “on” operation is 
automatically omitted. Entire mechanism can be 
snapped out of case for installation in a central con- 
trol center. Unit has large, coded, scew-type ter- 
minals. Case is 187mm wide, 276mm high and 92mm 
deep (7-3/8 inches wide, 10-7/8 inches high and 3r 
5/8 inches deep). Three 6mm [1 /4-inch] diameter 
mounting holes in back of case. Top mounting hole 
centered 203mm [8 inches] above two bottom holes 
which are 127mm (5 inches) apart. Combination 
13mm (1 /2-inch), 19mm (3/4-inch) knockouts 
provided. AE-178: This device includes a battery 
driven 8 hour carryover feature. The Ni-cad battery 
charge is continuously maintained by a built-in 
charger, initial charge time is 48 hours. Upon power, 
interruption a battery driven motor maintains clock 
operation. The battery is automatically recharged 
upon power resumption, input: 120 volts, 60 Hz. 
Output: Four single-pole, single throw switches. 
Snap-acting. Two normally open; two normally 
closed. Formed brass jumpers included readily 
permit modifying switch action to SPDT, DPST 
and DPDT. 


SPST, N.O., 6 hr., spring operated! for standard 
outlet box mounted. Includes wall plate and knob. 
Electrical rating : 20 amps at 1 20 volts, 1 / 3 hp. 
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AE-200 and 300 Series 
Transformers, Power Boxes, 
Power Relays, Time Relay 


Product InPormabion fS? 



Transformers 



AE-203-223 





AE-203 □ AE-223 □ 
AE-206 □ AE-249 □ 


For supplying low voltage power to operate control equip- 
ment Primarily for mounting in control centers in con- 
junction with disconnect switch and overload circuit 
breaker Device: AE-206 and AE-249 are provided with a 
plate on the primary side for mounting on standard 4-inch 
outlet box Secondary connection is screw terminals for AE- 
206 and provision for flexible conduit connection on the AE- 
249. All 170 VA transformers are provided with mounting 
feet for panel mounting, and wire leads. 



Port 

Number 

Capacity 

VA 

Primary Voltage 

Sec. 

Volt. 

Frequency 

(Hz) 

Fig. 

Dimensions: mm (Inches) 

A 

B 

C 

D 

E 

AE-203 

170 

120 

24 

60 

2 

95 [3-3/4] 

80 [3-1 /8] 

108 [4-1 /4] 

83 [3-1/4] 

71(2-13/16] 

AE-206 

10 

120 

24 

60 

1 

48 [1-7/8] 

— 

— 

— 

— 

AE-223 

170 

240 

24 

60 

2 

95 [3-3/4] 

80(3-1/8] 

108(4-1/4] 

83(3-1/4] 

71 [2-13/16] 

AE-249 

50 

480/277.240/208 

120 

60 

! 

Kft!IUs!£!l 

— 

— 

— 

— 


Power Relays DPDT 



AE-304 □ 


AE-314Q 

fyiSi 

AE-334 □ 

Part Number 

Coii Voltage 
50/60 Hz 

AE-304 

24 

AE-314 

120 

AE-334 

240 


l86[3-3/8]f 

I t 

\, -vf 

I V 


32 [1-1/ 4] 
19 [3/4] 


16(5/8] 


<s» © 

I -l ■ . 


T 


105(4-1/8) 
6 [7/32] Dia " 


78(3-1/16) 

. i 

13[1/2)XO (4) 
38(1-1/2] 

T 


4=t 


i 

135(5-5/16] 

I 

_ i 


24 [15/16] 


1 

48(1-7/8] —4 

Optional Enclosure 
I AE-300 ) 


Clapper type with screw terminals Contact Rating- 1 hp. 
16 amps at 120 volts, 8 amps at 240 Vac; 25 amps nonm- 
ductive at 120/240 Vac. Optional enclosure available. 
Order AE-300 separately. 


Time Delay Relay AE-347Q 


For control of circuits requiring 3 to 5 second time delay 
Device: Two single pole double break relays having 
separate electronic time delay circuitry. All components 
mourned on a printed circuit board which includes screw 
type terminals. Complete with screws and spacers for 
panel mounting (not illustrated). Coil: 24 Vac Contacts 
rated at 5A/ 1 20 Vac, 2.5A/240 Vac. 


Power Boxes 



AE-253 □ 
AE-273 O 


For supplying an electrically protected and enclosed low 
voltage power supply to operate control equipment. 
Device: A step-down transformer with a disconnect switch 
in the primary side and a manually reset circuit breaker in 
the secondary side Mounted in a surface type steel cabinet 
with four convenient 1 3mm (1 /2 inch) conduit knockouts 
and painted finish 203mm (8 inches) wide, 152mm (6 in- 
ches) high 89mm (3-1 12 inches) deep. Installation: Sur- 
face mount through four holes in the back of the cabinet. 


Part 

Capacity 

Primary 

Secondary 

Frequency 

No. 

VA 

Voltage 

Voltage 

(Hz) 

AE-253 

170 

120 

24 

60 

AE-273 

170 

240/208* 

24 

60 


*240/208 Voll Pdwe/ Boxes are normally factory wired lo 240 volt 
winding 
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Product; InPormabian 


Accessories 
Local Control Cabinet 
SYZE 630 Series 


For convenient mounting of pre-assembled or field 
assembled control panels. Cabinets may be used for 
pneumatic or electric controls. Device: SYZE-630 
and SYZE*631 are 18 gage steel. SYZE-632 is 16 
gage steel. All size cabinets have knockouts for 3/4- 
inch and 1-inch conduit. Knockouts are aligned so. 
that a short nipple may be used to couple the panels 
together, and also for interconnecting wire. The 
door(s) consist basically of a frame and insert. The 
frame is made of extruded aluminum and comes 
mounted with six self-tapping screws. Door(s) sup- 
plied with key lock. Standard cabinets are painted 
steel with beige finish. Installation: Cabinets are 
shipped from the factory completely assembled and 
ready for mounting. They may be installed flush or 
surface mounted. Legs are available for floor moun- 
ting. Options: See charts for equipment description 
and proper part number. Ordering: See chart for 
cabinet sizes available and part numbers. Sub-panels 
must be supplied locally. 


3/8" 
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Description 

Cabinet Size 

1fl”x24” 

24” x 32” 

42" X 36” 
Double Door 

Complete Cabinet (without-sub- 
panel) Painted Steel 

SYZE-630 

SYZE-631 

SYZE-632 

Painted Steel Legs for floor 
mounting above cabinets 

SYZE-633 

SYZE-633 

SYZE-634 

Bracket to accommodate light 
fixture 

N/A 

SYZE-600 

SYZE-600 

18" Fluorescent Fixture 

N/A 

• 

* 



*U8 US. S1M/KAR light fixture Purchase from local distributor, or direct Iron SIM/KAR Lighting Fixture 
Co , °hifadelphia. Pa 19134 Phone 215-425*7200 


Dimensions (Inches) 

Cabinet 

Sub-Panel 

W 

H 

A 

B 

C 

D 

£ 

F 

16 

24 

21 

13 

9V4 

6 Vi 

22 

14 

24 

32 

29 

21 

13 VI 

tO'/i 

30 

22 

42 

36 

33 

39 

16 Vi 

18 

34 

-40 


23 
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- Accessories 
Miscellaneous Electrical 
Components 


Product inParmabion 




Toggla 



Toggle 

Switch 


Switches, Mounting and 
Position indicating Plates 
(Order All Parts Separately) 



Rotary 


Rotary 

Switch 



i Switch 
1 Action 

AC Rating 

Switch 

Type 

Switch 
Part No. 

Mounting 

Plate 

(Flush) 

Indicating Plate j 

Part No. 

Position Markings 

Size i 

inch) 

Width 

Height 

Amp 

Volt 

DPOT 

10 

250 

Toggle 
2 Position 

CYZP.11-1 

SYZE-52-3 

SYZE-74-1 

SYZE-75-1 

SYZE-76-1 

SYZE-102-1 

SYZE-189-1 

SYZE-271-1 

SYZE-300-1 

On-Oif 

Summer-Winter 

None 

Day-Night 

Open-Close 

Manual-Auto 

Occupied-Unoccupied 

1-1/8 



2-1/16 

4PDT 

5 

24 

Toggle 
2 Position 

CYZP-105 

DPOT 

(Center Off) 

10 ‘ 

250 

Toggle 
3 Position 

CYZP-268 

SYZE-212-1 

SYZE-255-1 

On-Off-Automatic 

Summer-Off-Wmler 

m 

2-1/16 

4PDT 

(Center Oif) 

5 

24 

Toggle 
3 Position 

CYZP-427 

SPST N.O. 

5 

125 

Push Button 
Momentary 
Contact 

CYZP-346 

. 

SPST N C. 

CYZP-347 


NOTE: All switches mount to standard switch box. 1 12" mounting hole required. 


Part 

Number 

Description 

AYZP-43-2 

Circuit Breaker 1 0 Amp (illustrated) 

BYZP-145 

1 2 Circuit Terminal Block (Illustrated) 

BYZP-146 

Marker Strip #1 — 12 

BY2P-252 

Marker Strip #1 3 — 24 

BYZP-253 

Marker Strip #25 — 36 

BY2P-269-2 

Mtg. Bracket for Circuit Breaker & Switch 
(Illustrated) 

BYZP-599 

Terminal End (Illustrated) 

BYZP-600 

Terminals (Approx. 4 per inch) (Illustrated) 

BYZP-601 

Terminal Channel (3’) (Illustrated) 

BYZP-602 

Terminal Clamp (lliustrated) 

BYZP-603 

Terminal Marker (25') (Illustrated) 

CYZP-1 83-1 

8urnishing tool for Electric Contacts 

CYZR-618-2 

Arc Suppressor for SPOT Floating Switching 

EYZP-504-1 

Lamp, 24V, 0.073 Amp, 1 .7 Watts 

EYZP-504-2 

Lamp, 120V. 0.025 Amp, 3 0 Watts 

EYZP-504-3 

Lamp, 48V, 0.053 Amp, 2.5 Watts 

EYZP-721 

Lamp Socket with Clip 

EYZP-722-1 

Lens, Red 

EY2 P-722-2 

Lens, Green 

EY2P-722-3 

Lens, Amber 

EYZP-722-4 

Lens, Blue 

EYZ P-7 22-5 

Lens, White 

SYZE-31-1 

Blank Nameplate 1-7/8” x 9/16" 

SYZE-32-1 

. Blank Nameplate 2-1 12" x 3/4" 

SYZE-33-1 

Blank Nameplate 4” x 1-1 / 4” 

SYZE-2S9-1 

Tie Strap, plastic, for lacing wires, 4" long 
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General instructions 


Bulb Thermostats 

Two Positions 



Type: Single Stage TC-4100 Series 

Two Stage TC-4211 

Dual Bulb • TC-4151 
TC-4152 

DEVICE INFORMATION 
Identification 

Two position bulb thermostats are for on-off control of 
media temperature in ducts, tanks, liquid lines, etc. 

TC-4100 Series ona stag# units control one electrical 
circuit. 

TC-421 1 two stage units control two electrical circuits in 
sequence. 

TC-4151 and TC-4152 dual bulb units vary the control 
point of the controlled media as function of outside atr tem- 
perature. One bulb senses the controlled media, the 
second bulb senses the outside air temperature. 

Pre-installation — All Devices 

Refer to the INSTALLATION and Performance Data 
applicable to the part number of the device being installed. 
Make a visual inspection ot the device for obvious signs of 
damage. Avoid - locations where excessive, moisture, 
corrosive fumes, vibration or high ambient exists . 

INSTALLATION 

Requirements 

Locate the device allowing proper distance to the bulb 
location. The case can be mounted in any position. Refer to 
figure 1 for case dimensions. 

Procedure 

Case Mounting 

Ambient Rating : -40° to 60°C (-40° to 1 40°F) 

1 . Remove cover and provide 2 holes for #10 round head 
screws using the housing as the template or by using the 
dimensions shown in Figure 1 . ■ 

2. Partially insert the mounting screws in the screw holes. 
Fit the housing over the screws, slide housing down on 
the screws and tighten the screws. 

Wiring: The thermostat has one 1 /2-inch to 3/4-inch con- 
duit opening in bottom of housing. Make all electrical con- 
nections in accordance with the job wiring diagram and in 
compliance with national and focal electrical codes. Ter- 
minal coding and switch action is shown in Figure 2, and 
Figure 3 shows two stage switching sequence. 




Figure 1. Case Dimensions 
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Liquid Line and Tank 


ORN 

(common) 


RED 

Makes ON 
Temp. Rise 


BRN 


Makes ON 
Temp. Drop 


STAGES 


Hi RED 



LO ORN 


HI 

8RN 

i L0 

RED 

Lsa. 

BRN 


Figure 2. Terminal Coding and Switch Action 


Install with AT-209 kit as shown in Figure 6. A bulb well is 
recommended, see Figure 7 tor preferred installation and 
limitations. The thermal bulb is suitable for immersion 
mounting with 150 psig maximum pressure and/or 4 fps 
fluid velocity. 

1. A3/4-mch NPT hole is required. 

2. Place packing nut, washers and packing over bulb 
support seclion as shown in Figure 6. 


HI ORN 
Makes RED J Qr 
Breaks BRN ^ 

LO ORN D , lff ' 


Makes RED 
Breaks BRN 


Temp. Rise 


T 

LO 

Stage 
' DVff 


~T 

HI 

Stage 

Diff 

_L 


r 


Temp. Drop 


Inter- 

stage 

Dill 


Dial Setting 


7f 


HI ORN 
Breaks RED. 
Makes BRN 
LO ORN 
Breaks RED, 
Makes BRN 


Figure 3. Two Stage Switch Sequence 


Bulb Mounting 

Maximum insertion length 152 mm (6 inches). Maximum 
safe bulb temperature 28°C (50°F) above scale range For 
dual bulbs, total of indoor and outdoor bulb temperatures 
must not exceed 138°C (280 Q F). 


3. install bulb well or adaptor from AT-209 kit into the 
3/4-inch NPT opening. 

4. Insert bulb into well or adaptor. 

5. Push interlocking washers and packing into well or 
adaptor and tighten packing nut until firmly seated. 


Packing Nut . Interlocking Adaptor (From AT-209 Kit) 

Retainer or Bulb Weil , 

Washers Optional 

wasners^ 3/4” NPT Bulb BuibWell 

Packing j Preferred 




AT-209 KIT i 


Liquid Flow 


Figure 6. Liquid Line or Tank Mounting With AT-209 


Duct : Install buib with AT-208kit as shown in Figure 4 


Sealing 

Gasket 


Cut 1 12" Dia 
Hole in Duct 


Support Tube 
of Capillary 



Mounting Bracket 

Figure 4. Duct Mounting With AT-208. 


Outdoor: 

Install with AT-21 1 kit as shown in Figure 5. 

1 . Mount bulb to outside wail or surface with bulb clip. 

2. Place shield over bulb and fasten to mounting surface. 




Elbow Mounting 



Straight Pipe Mounting 


NOTE: Angle Must Not Allow 
End of Well to Contact 
Side of Pipe 



Application Limitations at 250°F 
Fluid Temp. (Max. 350°F)' 

BuibWell 
Pari No. 

Max. Recommended 
Velocity (FPS) 

Max. Recommended 
Static Pressure (psig) 

AT-201 

it 

250 

AT-203 

20 

500 


Figure 7. Buib Well Installation 



Figure 5. Outdoor Mouniing With AT-211 


Electrical Rating: All Units Except TC-41 1 5 


Switch Rating (50/60 Hz) 

24V 

120 V 

240V 

277V 

Full Load Amps 

— 

98 

8.0 

— 

Locked Rotor Amps 

— 

58 8 

48.0 

— 

Pilot Duty 

60 

360 

360 

— 

Non-inductive Amps (Resistive) 

— 

— 

— 

— 

Single Stage 

22 

22 

22 

22 

Two Stage 

16 

16 

8 3 

7.2 




CHECKOUT 

After installing a thermostat, make an initial check of the 
switching action. Verify the switch action by listening to the 
switch contacts. 

1 . Turn the setpoint dial to a temperature above ambient. 
This should cause the thermostat to switch, making 
orange to brown. 

2-. Turn the setpoint dial setting down gradually. Orange to 
brown must break, making orange to red. 

3. Compare the differential of the device to the differential 
shown on the performance charts by turning the dial. 
The differential of the devices is the difference in dial 
reading between the make of orange to brown and the 
make of orange to red on single switch units. 

RUN/ADJUST 

Setpoint 

Screwdriver adjustment. Scales dual marked °F on front 
and °C on back. To change scale, remove spring retaining 
ring, select scale and replace retaining ring. 

DIFFERENTIAL 

The differential is adjustable by turning the adjustor located 
on side of device. 


Two stage: Each notch represents approximately 1.1°C 
(2°F) change between stages. {Differential per switch is 
fixed.) 

To adjust differential: 

1 . Disconnect power to unit. 

2. Remove cover. 

3. Turn adjustor to approximately desired position. 

4. Check out by turning dial and noting dial -readings 
where switch contacts make. 

5. After changing differentia! — recalibrate. 

CALIBRATION 

1. With all power disconnected, soak bulb(s) for 10 
minutes at known temperature (must be 70°F for dual 
bulb). 

2. Turn dial and note where switch contacts make. 

3. Turn dial midway between click points. 

4. Turn the calibration nut (located under diai) until the 
temperature of the'bulb is indicated on the dial. 

Note: On two-stage units follow above procedure on 
"LO" switch. 

REPAIR 


Single stage: Each line represents approximately 1.6°C 
(3°F) change. 

OUXGI^AL P AG® 

OF POOH QUA® 11 * 


(^DIAL^ 


Red 

Brn 

Orn 


o 

a 

a 


N.C. Heating Valve 
or Contactors for 
Electric Heat 


o 


L2 

LI 


Switch 

Terminals 


Field repair is not recommended. Replace defective 
device. 



Red 

Brn 

Orn 


ot 

o 

o 


N C. 

Cooling Valve 


■ 12 


Li 


HEATING APPLICATION 
WIRING 


Switch 

Terminals 


COOLING APPLICATION 
WIRING 


TYPICAL HEATING OR COOLING APPLICATION FORTC-4111,TC-4111-020,TC-4121,TC.4122,TC-4123, TC-4151 AND4152. 


(^DIAL^ 

STAGE 
LO HI 


+ Loads 

N.C. Heating Valve 
orConiactors for 
Electric Heat 


NOTE: Some compressor unloaders must be de- 

© energized to increase cooling capacity Connect 
these to the hi stage brown contact instead of the 

ro/"t r-onla/-* 

STAGE 


red contact. 

Second Stage (HI) 



L2 

L2 

LI 


Red 

Bin 

Orn 


0. 



^ 

Energizes Unloader to Increase Cooling 

L/ 


Tunl St.-im* (1 0) 
Compressor / 

o 

p 

0 

rv 


£ 

Switch Terminals 


L2 

L2 

LI 


Add Jumper 


Two Compressor Packages May Be Sequenced 
With The Wiring Shown 


TYPICAL HEATING APPLICATION WIRING 
FORTHE2-STAGETC-4211 


Figure 8. 


TYPICAL COOLING APPLICATION WIRING 
FOR TH E 2-STAGE TC-421 1 




PerforinancQ and Selection Table 



— 

Selrsnrnt 
Adjustment 
Itanrja 
°C <°F) 



Dimension'-- 


Deferential 

Type 

Part 

Number 

D”'-h 

Ratio 

Capillary 

Fosper 

Buib Copper 

Fan'ory 

Set 

Adjustable 


TC-41 11 



1 0M(6’) 






TC-41 11-020 

-40 to 49 
(-40 to 1 2D) 


6M(20) 






TC-41 15‘ 


1 8M(6') 




• 

Single Stage 

1041 21 




lOx 100 mm 
(3/8x4") 

1 6°C 
(3°F) 

1 6 to 8 5°C 
(3 to 16°F) 


TC-41 22 

38 to 127 
(100 ro 260) 


3M (10) 
A'mored 

- 

TC-41 23 

88 to 1 75 
(190 to 350) 












Outdoor 

Indoor 



Dual Bulb 

TC-4151 

21 to 49 
(70 to 120) 

1 Wi 

9M(30') 
Each Bulb 

10 x 100 mm 
(3/8 x 4") 

10 x 140 mm 
(3/8 x S’/!") 

1 6°C 
(3°F) 

,8to5.5°C 
(1 Vi to 10°F) 

TC-41 52 

1-1 

lOx 100 mm 
(3/8x4") 

10 x 100 mm 
(3/8x4") 

1 6 to8.5°C 
(3 to 1 6°F) 



-40 to 49 



lOx 100 mm 

1 6°C 

Per Slage Fixed 
Between 

Two Stage 

TC-4211 

HO to 120) 


1 8M(6') 

(3/8 x4 ’) 

(3°F) 

Stages 
1.1 to5.5°C 
(2 to 1 0°F) 


•TC-41 15 for System 8000 and dry circuit switching Electrical Rating. 1 0ampat24Vac. ,25Ampat24Vdc 
•’TC-4151 — For 1 Vi 1 ratio reverse bulbs and use extra dial supplied with unit 


Dual Bulb Selection 

From chart below, -10 F for 1V% to 1 ratio, note by 
interpolation (70 F to 123 F with dial at 70 F; 80 F to 
1 33 F with dial at 80 F) that water temperature varies from 
75 F to 128 F as outdoor temperature drops from 70 F to 
-1 0 F, when dial is set at 75 F. 

By similar means, note that a control with 1 to 1 ratio would 
result in water temperatures varying from 75 F to 155 F. 
For this application the 1 'h to 1 ratio should be selected. 


Outdoor 

Temperature 

(F) 

Ratio 

Change i 
Outdoor Tem 

n Water Tomporatura for Different Ratios as 
psraturo Drops from 70F to Deslnn Temperaturo 

Dial Set at 70F 

Dial SetatSOF 

Dial Set at 90F 

Dial Set at 100F 

Dial Sot at 11 OF 

blot Sot at 120F 


1 lot Vj 

70 to 220 

80 to 230 

90 to 240 

100 lo 250 

110 10 260 

120 to 270 

-30 

t tol 

70 to 170 

80 10 180 

901O 190 

■ 100 to 200 

11010210 

120(0220° 


t Vi to i 

7010137 

80 to 147 

90 to 157 

100 to 167 




t to Hi 

70 to 205 

80 to 21 5 

90 10 225 

100 to 235 

11010 245 

120 to 255 

—20 

t lol 

70 to 160 

80 io 170 

90 to 180 

100 to 190 

110 to 200 

120 to 210 


1 Vi to 1 

70 to 1 30 

80 to 140 

90 10 150 

100 to 160 


* 


1 to 1 Vi 

70 to 190 

80 to 200 

90 IO210 

1 0Q to 220 

1101O230 

120 to 240 

—10 

1 tol 

70 to 150 

80 to 160 

90 to 1 70 

100 to 180 

110 to 190 

120 to 200 


t Vi tol 

70 to 123 

80 10 133 

90 to 143 

1 00 to 1 53 




1 tol’/j 

70 to 1 75 

80 to 185 

90 to 195 

100 to 205 

1 10 to 215 

120 to 225 

0 

1 tol 

70 to 140 

80 to 150 

90 to 160 

100 to 170 

110 to 180 

120 to 190 


1 Vi to 1 

70 to 1 17 

80 to 127 

90 to 137 

100 to 147 





i to i Vi 

70 to 160 

80 io 170 

90 to 180 

100 to 190 

note 200 

120 to 210 

+ 10 

1 tol 

70 to 130 

8010140 

90 lo 150 

100 lol 60 

1 1 0 to 1 70 

120 to 180 


1 Vi to 1 

70 to HO 

80 to 120 

90 to 1 30 

100 to 140 




i tom 

70 to 145 

80 io 155 

90 to 165 

100 10175 

110 to 185 

120 to 195 

+ 20 

1 tol 

70 lo 120 

80 to 130 

90 to 140 

100 to 150 

1 10 to 160 

120 to 170 


i 'A >0 1 

70 to 103 

80 to 113 

90 to 123 

100 to 133 

.. 




1 to 1 Vi 

70 to 130 

80 1O140 

90 to 150 

' 1 00 lo 1 60 

110 to 170 

1 20 to ! 80 

- +30 

1 to 1 

70 to 110 

80 10 120 

90 to 130 

100to140 

110 to 150 

120 to 160 


1 Vi to 1 

70 to 97 

80 to 107 

90 to 1 1 7 

100 to 127 






CONTROLS DIVISION 

1300 Rock Street, Rockford, Illinois, USA, 61101 


L1THO IN U S A 


To select Ratio it is necessary to know only: (1) Outdoor 
design temperature, (2) Maximum water temperature at 
outdoor design temperature, and (3) Desired water 
temperature at 70 F outdoors.- 

Example Select ratio for panel installation with a -10 F 
design temperature and estimated supply water tem- 
peratures of 75 F at 70 F outdoors, and 125 F at -10 F 
outdoors. 
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OlViSiOM OP JOHNSON SERVICE COMPANY 


AIR FLOW CONTROL 


INSTALLATION AND 

OPERATION INSTRUCTIONS 

TYPE F62AA • 

FORM 997-837 . 


APPLICATION 

This control detects air flow or the absence of air flow 
in ducts, responding only to velocity of air movement. 

It can be wired to open one circuit and close a second 
circuit (SPOT) for either safety or interlock purposes. 

INSTALLATION 

The F62AA can be mounted on top, side or bottom of 
a duct. Mount so the paddle weight does not assist or 
oppose the spring force which sets the CFM flow re- 
quired to activate the switch. 

Install in a horizontal duct whenever possible and 
where ambient temperatures do not exceed 180° F. 
Avoid locations close to elbows, dampers, fans and duct 
openings or other areas where excessive turbulence oc- 
curs. Control should be mounted away from such areas 
at least five times the distance of the smallest duct 
dimension. Example: 3" x 8" duct mount at least 15" 
from the nearest bend. The standard paddle fits into t 
ducts of 3" x 8" minimum. The paddle may be trimmed 
for installing in ducts as small as 3" x 6". 



Fig, ! — Type F62AA Air Flow Control 

CAUTION : If necessary to install in a vertical duct 
with downward air flow, the control must be readjusted. 
To readjust, turn the range screw clockwise until switch 
operates with no air flow. Then, adjust screw one ad- 
ditional turn clockwise. 


To install proceed as follows: 

l. Select the proper location. 

,2. Use the mounting plate gasket as a template and 
mark hole positions. 

3. Drill or punch screw holes. 

4. Cut center hole large enough for the paddle to pass 
through. 

5. In horizontal duct the case must be level with the 
paddle at approximately a right angle to the air flow. 

6. When the horizontal duct is not horizontally true, 
check with a level and place a shim under the con- 
trol mounting plate (see sketch.) 



Fig. 2 — Internal view of Air Flow Control. Note adjusting screw. 


Wiring 

All wiring should conform to the National Electrical 
Code and local regulations. The Pen ns witch terminals 
are color coded as follows: Red is common, Red doses 
to Yellow on air flow increase, Red closes to Blue on 
air flow decrease (no flow). 


BED ( 

YELLOW , 

BLUE f 
DJ SCREW 

The circuit between the red and jellow terminals will 
close when the required air flow velocity is reached 
in the duct where the control is installed. The warn- 
ing light or signal, when used, will be activated when 
the air flow decreases or ceases. 

ADJUSTMENT 

The flow control is factory set at the minimum flow 
rate shown in the graph. 

To adjust: 

I. Remove control cover. 


rO- 


k - 1 


RED 


YELICW 


BUJE_ 


0»-AOJ SCREW 

FLOW 


pO— 


NO FLOW 


Poga 1 
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VELOCITY IN fPM 


2 . For higher flow rate — turn adjusting screw cioek- 
’ wise. 

3- For lower flow rate — turn adj-isong screw counter- 
clockwise. 


OUCT AREA IN cm 2 



Air flow velocities in I'PM required to aauace switch 
for any given duct size are shown in the graph curves. 
(Bas'd on standard air density of 0.075 pounds per 
cubic foot.) 

CHECKOUT PROCEDURE 

Before leaving the installation, a complete operating 
cycle should be observed to see that all components 
are functioning properlj. 

REPAIR AND REPLACEMENT 

Field repairs are not recommended. Flow' control re- 
quiring attention should be returned to the nearest 
Penn-Baso Counterline Wholesaler or the factory. 


C psnn^) 
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pgnn [oninoLs m 
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POTTER & BRUMFIELD KU SERIES RELAYS 



KU KUP KUB 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ENGINEERING DATA 

KU, KUP and KUB Series relays have been engineered for 
reliability, ease of installation and an excellent cost-to- 
quality relationship. An exceptionally wide choice of 
optional features is available with each Series. Their quick- 
connect/solder terminals are a substantial Gost saver on 
modern production lines, KU and KUP Series fit four types 
of custom nylon sockets, making the series convenient plug- 
in relays. 

Three general types, the KU open series, the KUP enclosed 
series and the KUB dual coil latching relays are available. 

Standard relays are furnished with .187" terminals; 205" 
terminals are available upon request. The KU open series 
can be furnished with either a .218" or a .125" long locating 
tab and with or without a mounting stud. 

Two styles of clear polycarbonate dust covers are avail- 
able far the KUP Series relays. One is plain, for use when 
the relay is mounted in a socket. This case also can be fur- 
nished with a stud-and-locating-tab plate mounted oh the 
end opposite the terminals. The other case has two slotted 
flanges for bracket mounting the relaydircctly to a chasis. 
The bracket-mount case is not suitable for socket mounting. 

Relays with either type of dust covers (except the model 
with stud on end of case) can be furnished with a handy 
external push-button for checking circuits by manually op- 


erating the movable contacts. A hold-down spring can be 
furnished for socket-mounted KUP Series (not applicable to 
screw terminal sockets). When desired, the KUP 120V and 
240V AC types can be supplied with a neon lamp- wired in 
parallel with their coils to indicate power is reaching the 
relay. All optional features are listed on Page 8. 

Reliability and long life of the KU'/ KUP/ KUB Series are 
enhanced by long contact arms and a unique method of 
staking the stationary contacts, as well as barriers molded 
into the front. , 

Several types of custom nylon sockets are available. They 
accommodate all open KU' Series and plain case KUP Series 
when these relays have .187“ terminals. These socket types 
are' solder, printed circuit, quick-connect, quick-connect 
with terminal barriers, and screw terminals (DPDT only). 
All are rated 10 amperes. Chassis layouts for these types of 
sockets are shown in the outline drawings on Page 6. 

KU and KUP series are recognized under the Component 
Program of Underwriters' Laboratories, Inc., File No. E22575. 
Only slumlord KU mill KUP arrms urt: included. Any eiectri- 
eol or iiiim.ImiiiiciiI devintions /roni slumlord relays nr u sub- 
ject to reexamination by U/L. < 

•Caution should be exercised in handling socket-mounted 
open relays due to the inherent shock hazard. 


AVAILABLE WITH A WIDE CHOICE OF OPTIONAL FEATURES 



KU-KUP-XUB saries ar» 
equipped with quick-con- 
nect terminals punched for 
soldering- -187" terminals 
are standard but .20S" are 
available. Molded barriers 
meet U/L and CSA require* 
ments. 



AH KUP relays (except with 
stud on end of case) are 
available with push-to-test 
button which operates the 
movable contacts lor man- 
ually checking circuits. 



A neon lamp wired in par- 
allel with its coil to indicate 
that power is reaching the 
relay is available on KUP 
I20V and 240V AC types. 



Two styles of heat and 
shock resistant polycarbon- 
ate dust covers can be furn- 
ished. One -plain, the other 
with slotted flanges for 
direct-to-chassis mounting. 



Several socket types can be 
supplied for the KU.and 
KUP {plain case) series 
making them plug-in relays. 
See page 6. 





SPECIFICATIONS 



GENERAL: 

Description:’Versatiie, low cost 5 or 10 amperes general pur- 
pose relays with many optional features. 

Insulating Materials: Molded phenolic. 

Insulation Resistance: 100 megohms minimum. 

Expected Life: Mechanical: 10 million operations. 

Electrical: 100.000 operations min. <o> rated 
load. 

Breakdown Voltage: 1500 volts rms 60 Hz between all ele- 
ments; 500 volts rms 60 Hz between 
open contacts. 

Temperature Range: 

KU open relays: AC: 

1 and 2 poles — 45°C to + 70°C 
3 poles — 45°C to +60°C 
DC: -45*0 to +85°C 
KUP enclosed: AC: 

1 and 2 poles — 45°C to +55°C 
3 poles -45°C to + 45°C 
DC: — 45°C to + 70°C 

Time Values: (approx.): Operate: 15 milliseconds 
Release: 10 milliseconds 

Weights: KU open relay: 2.3 ozs. KUP enclosed relay 3 0 ozs 

Operate: AC: 85% of nominal voltage @ 25°C. 

>< DC: 75% 'of nominal voltage @ 25°C. 

Enclosures: Two styles of heat and shock resistant, clear 
plastic polycarbonate. Please see Page 7. 

Terminals: .187" standard, or .205" quick-connect. Both are 
punched for solder-connecting. 

CONTACTS: 

Arrangements: Please.see chart. Page 4. 

Material: Gold-flashed fine silver and silver-cadmium-oxide 
is standard. Tungsten and : jkj" gold alloy available. 

Ratings: 5 or 10 amps @ 28 volts DC resistive, or 240 volts 
AC. 80% PF. 

COILS: 

Voltage: DC; to 110 volts. AC: to 240 volts 60 Hz. 

Power: DC: 1.2 watts. AC: 1 and 2 poles 2.0 VA; 3 poles 
2.7 VA. : 

Resistance: Please see coil data table below. 

Duty: Continuous. 

Treatment: Centrifugally impregnated with high quality elec- 
trical varnish. 

Mounting: A wide choice of mountings. Please see drawings 
on Page 7. 

CUSTOM SOCKETS: 

Standard: All are rated 10 amperes. Will accept .107" ter- 
minals of all KU and plain case KUP relays. Please see 
Page 6. 


.OPTIONAL FEATURES 
FOR KU/KUP RELAYS 



CHOICE OF NYLON SOCKETS 


27E043 with 
Solder Terminals 

27E04G with 
Printed Circuit Term. 




27E067 with 
Quick-Connect Term. 


27E067 


27E088 with 
Terminal Barriers 

27E097 with 
Quick-Connect Term, 
and Term. Barriers 


27E049'with 
Screw Terminals 


27E088 



COIL DATA FOR STANDARD KU AND KUP RELAYS 


DC COILS 


AC COILS— 1 ft 2 POLE fSO bO HZ) 

AC COILS— 3 POLE (50 GO HZJ 

V«|(ajjp 

DC 

Resistance 
In Ohms 

Noimn.il 
Current In 
Milliampercs 

Voltage 
W fiOIlz 

DC 

Resistance 
In Ohms 

Nominal 
Current In 
Mill lampc res 

Voltage 
50 GDHz 

nc: 

Resistance 
In Ohms 

Nominal 
Current In 
Mtlhampcrcs 

6 

32.1 

188 

6 

60 

.1.15 

6 

42 

460 

12 

120 

ino 

12 

21 

Kill 

12 

18 

230 

24 

472 

51 

24 

75 

a 4 

24 

72 

115 

-m 

1 ,800 

2f> 1) 

120 

2,25(1 

17.5 

t-tn 


Z4 

no 

10 000 

1 1.5 

240 

■1 110 


240 

■I 

12 

220 

Use I10V relay with a 10,000 OHM 
5W wire-wound resistor in senes. 
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ENGINEERING DATA 

Especially designed for overload or memory work, the KUB 
Series is a dual coil mechanical latching relay. A momentary 
impulse to one of the coils operates the relay to set the latch; 
a second pulse to the other coil releases it. Coils may be spec- 
ified to operate on the same or different voltages. (See Coil 
Data chart for latch and release voltages.) 

These positive -latching relays are mounted on a rigid’ 
zinc-alloy die-cast base to protect the relay adjustment , dur- 
ing wiring and to provide for stable alignment of the latch 
bars. Relays can be furnished with contact arrangements to 
6PDT (3PDT each coU). 


GENERAL: 

Insulating Material: Molded and laminated phenolic. 
Insulation Resistance: 100 megohms. 

Expected Life: Mechanical: 500.000 operations. 

Electrical: 50,000 operations min. @ rated 
load. 

Breakdown Voltage: 1,500 volts rms between all elements. 

500 volts rms between open contacts. 
Temperature Range: AC and DC: — 45° C min. +85 °C max. 
(intermittent duty). 

Time Values: Operate: 25 milliseconds. 


CONTACT ARRANGEMENTS 
FOR KU, KUP, KUB AND KUL RELAYS 


DESIGNATOR 

FORM 

Amusement 

KU t KUP 

XU8 

KUL 

1 

1 Form A 

SPST-NO 

O 

© 

© 

2 

1 Form 8 

SPST-NC 

• 

e 

© 

5 

1 Form C 

SPOT 

« 

© 

• 

7 

2 Form A 

DPST-NO 

© 

0 

e 

■a 

2 Form B 

DPST-NC 

o 

• 

9 

11 

2 Form C 

DPDT 

© 

• 

© 

12 

3 Form A 

3PST-NO 

e 

• 

© 

13 

3 Form B 

3PST-NC 

© 

• 

© 

14 

3 Form C 

3PDT 

© 

© 

© 

15 

4 Form A 

4PST-NO 


e 


16 

4 Form 8 

4PST-NC 


© 


17 

4 Form C 

4PDT 


« 


18 

5 Form A 

5PST-NO 


© 


' 19 

5 Form B 

5PST-NC 


* 


20 

5 Form C 

5PDT 


« 


23 

(2) 3 Form C 

6 POT 


e 
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Approx. Weight: Open: 9.0 ozs. , 

Operate: AC: 85% of nominal voltage @ 25° C. 

DC: 75% of nominal voltage @„25°C. 

Terminals: .187" standard, or .205" quick-connect. Both are 
punched for solder-connecting. 

CONTACTS: 

Arrangements: AC and DC to 6 Form C (6PDT) (3PDT each 
coil). Please see chart below. 

Material: Gold-flashed fine silver and silver-cadmium-oxide 
is standard. Tungsten and gold alloy available. 

Rating: 5 or 10 amps @ 28 volts DC resistive, or 120 volts AC. 
80% PF. 

COILS: 

Voltage: To 110 volts DC; to 240 volts AC. Specify voltage for 
both latch and release coils. Please see Coil Data chart 
below. ' 

Resistance: Please see Coil Data chart below. 

Power: DC: 2.5 watts min., 4 watts max. 

AC: 5.0 volt-amps to 4-pole; 7.8 volt-amps to 6-pole. 

Duty: DC: Continuous to +'50° C. 

AC: Intermittent. 


COIL DATA FOR KUB SERIES 

Please specify coil voltage for both latch and release coils 



DC Coils 

' 

AC Coils (50/60 Hz) 

Up to 6 Pole Relays 

Up to 4 Pole Relays 

Volts 

Resistance in 
Ohms 

Av. Current 
Milliamperes 

Volts 

Resistanco in 
Ohms 

Av. Current 
Milliamperes 

6 

13.1 

460 

6 

2.3 

850 

12 

52.0 

230 

12 

10 

425 

24 

230 

104 

24 

42 

210 

48 

aso 

.56.5 

120 

- 1030 

44 

110 

4560 

24 

240 

4100 

22 

220 

Use 110 volt relay with 5000 
Ohms, 5 watt resistor in series 

For 5 and 6 pole relays 




1 6 ■ 

1.8 

1300 




I 12 

•7 2 

6SO 




r 24 

27 

325 




I 120 

700 

6Q 




240 

2750 

3*1 






small, shunting 
magnetic latching 
relay 


KUL 


ENGINEERING DATA 

The KUL is a small, commercial, magnetic latching relay that 
occupies approximately half the space of mechanically inter- 
locking latching relays. The use of a permanent- magnet in 
parallel with the normal magnetic circuit accounts for the 
relay's small size. 

Reset is accomplished by reversing the voltage polarity in 
a single coil relay or by energizing the reset winding in a 
dual-wound coil relay. If overvoltage should occur during 
reset, the magnetic circuit is designed to prevent false opera- 
tion of the contacts. 

Relays with single or dual-wound coils are available for 
eilher AC or DC operation with contact arrangements up to 
3 Form C rated S or 10 amperes at 28 volts DC, resistive, or 
120 volts AC; 80% P. F. 

A variety of nylon sockets is available that includes a 
choice of solder, printed circuit, quick-connect or screw 
terminals. All sockets are rated at 10 amperes. 

A good memory stability is offered by the KUL relay which 
will provide a continuous latch condition during loss of 
power. 

Continuous duty coil operation is pratical because of the 
relay’s low power requirements. This feature provides for 
the coil to remain energized in the latch position without 
damage to the relay. 

The various features designed into the KUL Series make 
it ideal for applications as diverse as alarm systems and 
machine tools, battery chargers and protective devices, proc- 
ess controls and business machines. 


GENERAL: 

Description: Small, commercial magnetic latching relay. 
Insulating Material: Molded phenolic. 

Insulation Resistance: 100 megohms minimum. 

Expected Life: Mechanical: 10 million operations. 

Electrical: 100,000 operations minimum 
@ rated load. 

Breakdown Voltage: 

1500 volts rms 60 Hz between all elements. 

500 volts rms 60 Hz between open contacts. 
Temperature Range: AC and DC: — 45°C tO'+7Q*C. 


Time Values: 

Operate’ 25 ms max. @ nominal voltage @ 25 3 C. 

Reset: 10 ms max. @ nominal voltage @ 25”C. 

Weight: 3 4 ozs. approximately. 

Operate: AC: 85% of nominal voltage @ 25°C. 

DC: 75% of nominal voltage (cp 25 C. 

Enclosures: Clear plastic polycarbonate heat and 
shock resistant case. 

Terminals: .187" standard, or 205" connect. 

Both are punched for solder-connecting. 

CONTACTS: 

Arrangements: 

DC single coit: 1 Form C, 2 Form C and 3 Form C. 

DC dual coil: 1 Form C and 2 Form C. 

AC single coil: 1 Form C, 2 Form C and 3 Form C.** 

Material: Gold-flashed fine silver and silver-cadmium-oxide. 

Ratings: 

5 or 10 amps @ 28 volts DC resistive, 
or 120 volts AC. 60% P. F. 

COILS: 

Voltage: To 110 volts DC; 120 volts AC. | 

Resistance: Please see Coit Data chart. | 

Duty: Continuous I 


COIL DATA FOR KUL SERIES ' 


DC Single Coil 

DC Dual Coil* 

AC 50 / 60 Hz 
AC coil with diodes** 


Coil Resistance 


Coll Resistance 


DC coit 

Nominal 

10% 

Nominal 

-4- 10% 

@ 25* C 

Nominal 

resistance 10% 

Voltage 

<a 25 'C 

Voltage 

Latch 

Reset 

Voltage 

@ ZS e C 

6 

32.1 

6 

22 

22 



12 

120 

12 

90 

90 



24 

472 

24 

350 

350 



48 

1,800 

48 

1400 

1400 



110 

10.000 




120 

3700 


•Dual coil- available only with 1 or 2 Form C contacts. On stan- 
dard dual coil relays, the latch and unlatch voltage must be the 
same. For unlike voltages, please consult factory. 

••Diodes included inside relay for l or 2 Form C contacts. For 
3 Form C. the customer must wire diodes and resistor outside 
relay. 
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SOCKETS FOR KU/KUP 

WITH SOLDER TERMINALS— 27E043 




rp 

1.370 ca 

L 31 


005 

(2! I6S0IA. 
HOLES 


-.875 -J | 
- | t 50 „ * 1 


27E043 Socket with 
Solder Terminals 


rf L 

UilrJ 


_TL 

St T 


P " l25 f 

IT 297 *4 


250 

34 MAX -4 


The chassis layout for sockets with solder 
terminals (27E043) is identical with the 
chassis layout for quick-connect terminals 
(No. 27EGB7), shown 

Socket Punch: Greenlee Part No. 501-8855.0 
socket punch for either P&B socket No. 
27E043 or .No. 127E0G7 is available from 
Greenlee Tool Co., Rockford, Illinois. 


ca 

ca 

1.370 fa 

LB 


WITH QUICK-CONNECT TERMINALS 
27E067 AND 27E097 


±005 
(2) 1650IA. 
HOLES 


-.975 -H | 
-1.50 — — J 


27E067 AND 27E097 WITH 
QUICK CONNECT TERMINALS 



297— 
250 
54 MAX 


T1 


[£U 

hi . ’/ 

d:rj C! 

St” 

ijL-c; 


110 R - 
(CPT10NAL- 
4 PLACES) 


CHASSIS LAYOUT 


,.395 — | * 

f»-8?s— 1 L— 156 
L/>\ (2 HC 

1 


NO. 27E088 SOCKET WITH 
TERMINAL BARRIERS (USE 
AMP NO. 61347-1 QUICK-CONNECT 
FEMALE TERMINALS). 


I6B7 
1270 l 


WITH PRINTED CIRCUIT TERMINALS— 27E046 


"I,.*®,!- ±005 

I ' , < ^--12) 165 OlA 



27E046 Socket with 
Printed Circuit Terminals 


lilt 


W-.I25 
I )-*-.136«EF 
L 297 


-*4437 
(4J7H- , 


.062 DIA — 
IAS REG'O) 



-a 

090 TYP-4 l 


( 11687 

-T I '- 2 , 82 

T 1064, 

.750 I 


•HI f 

56 TYP.-J U- 

Suggested PC BOARD LAYOUT for 
Printed Circuit Socket (27E04B} 


Tolerances on this page 
unless otherwise specified: 
0 XX = ± .03' 

O.XXX ■ - ± 010 " 


WITH SCREW TERMINALS— 27E049 

— ! - sw i — 




3 Q ©•- 

9 0'~ J ; 7 

60 0A- 


Schematic for 
DPDT 27E049 


NO. 27E049 SOCKET WITH 
SCREW TERMINALS 
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CIRCUIT DIAGRAMS 


^ ^ I 

E? Z? z 


B A 


Tolerances on this page 
unless otherwise specified: 
O.XX = ± .03" 

O.XXX = ± 010" 


2 Form C 


3 Form C 


SEATED HEIGHTS: 

1.391" FOR *6-32 STUD WITH 
.2187 LOCATING TAB. 

1.52 FOR 2-BRACKET WITH 
»6-32 TAPPED CORE. 

1.282" FOR *6-32 TAPPED CORE 
WITH .125" LOCATING TAB 
OR .218" LOCATING TAB. 




KUL LATCHING RELAYS 


JTTOCrmf 



MOUNTINGS IOJL CIRCUIT DIAGRAMS 

DC SINGLE COIL DC DUAL COIL AC COIL 

1 FORM C 

A 


fZi 

a 

Li.-] 

-1* 

• 



* 


I-mI 


1- 




7 



1 FORK! C 
£ 


9 

■a - 

HESET 6 


2 FORM C 

t 3 


— UATCM-f- 
4- RESET — 

3 FORM C 

/ 3 3 



LATCH 


ORIGINAL 


Of 


POOR 


PAGE IS 
QUALITY 



DIODES 
BY CUSTOMER 




2 FORM C 

PA 


3 FORM C 

I £ 3 

EFEP5F 

i-v — sr* 

CONNECTED V_*U 

‘nucb 1 


OPTIONAL FEATURES AND CODE EXPLANATION OF KU/KUP/KUB/KUL 


Type 

Contact 

Arrang. 

Coil 

Power 

Mountings 

(Drawings on page 5) 

Terminals & 
Contact Material 

Example 

KU 

Basic 

Open 

Relay 



1 ~ 6-32 stud. 

218" locating tab 
2= 2-hole bracket, 

# 6-32 tapped 
3= 4 6-32 tapped core, 
.125” locating tab. 

4 = # 6-32 tapped core, 
218" locating tab 



KU14D15 = Open relay, 
3PDT, DC. = 6-32 Stud, .218" 
locating tab, .187 
quick-connect/solder, 
silver-cad-oxide, 10_amps._ 

KUP 

Basic 

Enclosed 

Relay 

Please 

see 

Table 

on 

Page 4 

A=AC 
0 = DC 

1 = Plain case: 

2= with test button. 

3= with neon light 

4 = with test button & neon light 

5 = Bracket-mount case: 

6 = with test button 
7= with neon light. 

8= with test button & neon light. 
9 = Stud on end of case. 

1 = .187 quick-connectfsolder, 

silver. 5 amps 

2 = 205quick-connect/solder, 

silver. 5 amps. 

5 = .187 quick-connect/solder. 

stlver-cad-oxide, 10 amps 

6 = 205 quick-connect/solder, 

silver-cad-oxide. 10 amps 

KUP11A21 = Enclosed, relay, 
DPDT, AC. plain case 
with test button. .187 
quick-connect/solder terminals 
and silver contacts, 5 amps 




A = Plain case - 6-32 stud: 

Bur with test button. 

C^with neon light 
D = with test button & neon light 
E = Plain case tapped core: 
F=with test button. 

G = with neon light. 

H~ with test button & neon light. 


KUP11AA1 = 24 V— Enclosed 
relay, DPDT, AC. plain case 
and -6-32 stud mounting, 
.187” quick-connect/solder 
terminals and stiver 
contacts, 5 amps. 

KUB 

Basic 

Latching 

Rolay 



1 -- Standard Mounting plate 
2 937" long, 1.781" wide 
with two .156" dia holes 
on ,1 375" centers. 


KUB17A12— Latching relay, 
4PDT. AC. Stand mtg .205" 
quick-connect/soider. 
silver, 5 amps 

KUL 

Basic 

Enclosed 

Magnetic 

Latching 

Relay 



I“Plaincase: 

3=With neon light. (Sockets 
required) 


KUL11D12D6= Enclosed 
magnetic latching relay, 
DPDT, OC. plain case, 

,205 quick-connect/ solder, 
silver, 5 amps; with dual 
coils lore volts. 


! 1 [ 


XXX XX X X X (Add XX Coil Voltage) 

(Drawings on pages 7 and 8) (For KUL add: S — Single coil D— Dual coil XX— Coil voltage.) 
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SPECIFICATIONS 


TRADELINE MODELS 

Tradeline models are selected and packaged for ease of stocking, 
ease of handling, and maximum replacement value. Tradeline .speci- 
fications are the same as those of standard models except as noted 
below. 

TRADELINE MODELS AVAILABLE: 

R7412F Differential Temperature Controller. 

TRADELINE FEATURES: 

Includes freeze and overtemperature protection and an aux- 
iliary relay driver. 

Tradeline pack with cross reference label. 







T^M p E r ? A -'"URE -SETTING RANGES: 

Operating Range *as defined by the temperature of the low temperature 
sensor)— 

0 to plus 210 F (minus 18 to 99 c|. 

Differential Temperature Coh^r oiler — 

Adjustable ON and OFF differentials from minus 10 to plus 40 F 
jminus 5. 6 to plus 22. 2 cj. Factory-set at' 18 F [10 cj ' temperature 
difference ON and 3 F jl. 7 cj temperature difference OFF. Plug- 
in resistors vary settings (see Table 1, page Vo ). 

Freeze Protection 

Adjustable settings at 37, 42, or 47 F [3, 6, or 8 cj. 

Factory-set at 37 F (3 cj. 

Overtemperature 

Adjustable in 5 F (3. 2 cl increments from 140 to 190 F (57 to 89 cj. 
Factory-set at 140 F (66 c], 

ELECTRICAL RATINGS: 

Input Voltage— 120V ac, 60 Hz; at 220/240 Volts, 50 Hz. 

t 

Load Relay Contacts — 

1 N. O. Pole- -12 AFL/72 ALR at 120V ac. 

1 N. C. Pole— 125VA at 120V ac. 

Auxiliary Relay Drive— 5 VA max at 24V ac, 60 Hz. 

Power consumption— 7 watts maximum. 

AMBIENT TEMPERATURE RANGE: 

* 

Controller — 20 to 115 F [minus 7 to plus 46 cj. 

Temperature Sensor — 

minus 50 to plus 450 F [minus 46 to plus 232 c] .’ 

MOUNTING: 

Controller --two screw holes in opposite comers of case. 

Mounting screws not included* 

Temperature Sensor— High temperature sensor either mounts with 

an accessory clip or sensor has a flattened end with a mounting hole. 



ADJUSTMENTS AND CHECKOUT 


DIFFERENTIAL TEMPERATURE SELECTION 

The control settings may be adjusted by changing the ON and OFF plug- 
in resistors (see Fig. 8). The R7412 is factory-set for pull-in at 18 F [10 Cj 
temperature difference with a 4750 ohm ON resistor. Dropout is set for 3 F 
1. 7 C temperature difference with a 9760 ohm OFF resistor. 

To change the setting, refer to Table 1 to select the resistors needed. 
See Fig. 9 to prepare resistor for installation. Remove the old ON resistor 
and plug in the replacement. Repeat for the OFF resistor. Be sure the 
correct resistor is inserted in the proper position. Use 1/8 watt, 1 percent , . 
resistors, available locally. 

i 

FREEZE PROTECTION TEMPERATURE SELECTION 

On models with adjustable freeze protection, the setting may be ad- 
justed by changing the freeze protection plug-in resistor R23 (see Fig. 8). 

The R7412 freeze protection is factory-set at 37 F [3 cj. 

To change the setting to 37 F (j3 cj, simply remove the freeze protec- 
tion resistor and leave it open circuited. For a setting of 42 F (6 C^], install 
a 110 kilohm resistor using the resistor preparation indicated in Fig. 9. Use 
a 48. 7 kilohm resistor to change the freeze protection setting to 47 F [8 c], 

OVERTEMPERATURE SETTING SELECTION 

On models with adjustable over temperature protection, the setting may 
be adjusted by changing the overtemperature protection resistors , OT1 (R41) 
and OT2 (R26). The R7412 overtemperature limit is factory-set at 140 F [66 cj. 

To change the setting, refer to Table 2 to select the resistors needed. 
See Fig. 9 to prepare resistor for installation. Remove the old over temperature 
resistors and insert the correct resistor in the proper position. Use 1/8 watt, 

1 percent resistors, available locally. 





FIG. 8— ADJUSTMENT COMPONENTS OF THE R7412. 



Fib. 8— PLUG-IN RESISTOR PREPARATION. DIMENSIONS IN INCHES 

[millimetres in brackets]. 


36 






TABLE 1— DIFFERENTIAL TEMPERATURE CONTROL 


FOR TEMPERATURE 
DIFFERENCE OF: 

USE RESISTANCES BELOW 
FOR BOTH ON AND OFF 
RESISTORS (IN OHMS) 

F 

C 


-10 

-6 

27500 

-5 

-3 

15400 

0 

0 

11500 ' 

1 

0.6 

11000 

2 

1 

10500 

3 

1.7 

9760 

4 

2.2 

9310 

5 

3 

8870 

6 

3.3. 

8250 

7 

4 

7870 

8 

4.4 

7500 

9 

5 

7150' 

10 

6 

6810 

12 

7 

6340 

14 

8 

5620 

16 

9 

5230 

18 

10 

4750 

20 

11 

4220 

25 

14 

3570 

30 

17 

2430 

35 

19 

1750 

40 

22 

1210 
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~gCQl>cwcE of operation 

pamper Normal pout t Ion i Kith panel power twitch 8*1 In the off position til deeper »ctu*to?s 
Siiuee the I ollowlTTg 'position. 


Din per 


SOLAR COLLECTORS 


RETURN AIR MANIFOLD 



Pot it Ion 

Closed - linked 

open 

Closed 

doted 

closed 

Closed - linked 

Open 

Closed 

Open 


Sol^r Heat (Aut o Winter ) i With manual override switch SW-2 in "auto* position and the summer-winter 
ewftcK Sh-TIh ‘wfiTer position the following sequence will take place. 

Solar bent t System it Indexed to solar heat by differential thermostat DT-1 actuated by oenoor 8-1 
in collector (roof) and sensor 8-2 at top of rock storage or low limit thermostat T-4 with sensing 
bulb in collector discharge. When temperature difference betwocn 8-1 and 8-2 exceed! 1BT ond 
collector discharge temperature rises above iosf. When indexed to solar heat as per above solar 
heat relay KS will be energized causing the following! 

A) Apply power to H-1 to open damper 41 and close damper 43. 

B) Apply power to H-1A to open damper 42. 

C) Apply power to H-2 and M-2A. See below for damper sequence. 

D) Apply power to H-3 to open damper 41 ond close diaper (3, 

E) Apply power to H-5 to close damper, 
f) Start solar circulating fan f-2. 

Root* thermostat T-1 modulates M-2 and K-2A, also cyclen furnace fan P-1 and return air fan r-3 
through electronic rolay H -1 to maintain desired cooa temperature. 


Q ACTUATING MOTOR 
Q THERMOSTAT 
© OAHPER NUHBER 

<={)tehperature SEN 

e={] limit THERMOSTA 

0 DIFFERENTIAL 
CONTROLLER 




SOLAR COLLECTORS 


HOT AIR PLENUM 






tJXUIARY/l 
r HEATER / 


T-i - 


SEQUENCE TTT OPERATION 


Damper Moraal Pogltlon i With parol power switch E-? tn tbo off posit 
«Baut»c "tlse following position. 

Actuator Number • Dcmpgr 

H-1 1 


| BOOSTER FAN (F-3) 


URN AIR MANIFOLD 



HOUSE SUPPLY MANIFOLD 



m. 


/// -ROCK STORAGE^ 

'.y, /// / {//////; 




ion oil damper actuator a will 


Closed - linked 
Open 

Clooed 

Closed 

Closed 

Closed - linked 

Open 

Closed 

Open 


0 ACTUATING HCfCR 
[] TIISFIHOSTAT 
© DAKPEH M»'9£ft 
•===PTZKPLnAlUT.C 3EM33 
<==Qlihit TIIERK0S7AT 

R oiffchential 

CONTROLLER 


rW 

S' S' 

t! Q 

>3 & 


Rock Storage jAuto Winter ) t The ayetem le indexed to rock storage when the temperature difference 
between S-l and S-2 is - less than 3F or collector discharge temperature io leas than tOQF oo sensed 
by thermostat iT-4 . Also differential thermostat DT-2 actuated by sensor S-3 in collector discharge 
ond 6-4 in rock otorage or low Unit thermootot T~5 with sensing bulb in roefc storage discharge* 

If the temperature difference between 6-3 and S-4 io above I0F and rock storage discharge is above 
95F then the system will remain in rock otorage mode energizing relay KR causing the following. 

A) Apply power to H-5 to closing damper* Room thermostat T-1 through electronic relay R-l 
will cycle furnace eon 7-1 ond return air fan F-3 to maintain desired room tosspcrotu:o. 




•rs. 

o 



Room thermostat T-1 will cycle the furnace gao aa per conventional furnace operation. 

Motet The furnace 24V control voltage la off when panel power twitch 8-1 it turned off or eumaer- 
winter twitch 8-3 it in off or summer potltion* 



Damper Normal roil t lorn Hith panel power switch 6-1 in tho off position all damper sctuatoro vli; 
« c auie" We' fbl lowing po»I tion. 


SOLAR COLLECTORS 


W 


HOT AIR PLENUM 


r '' 

'ATTIC fAN/ J 
_L 


Actuator Humber 


Position 

Closed - linked 

Open 

Closed 

Closed 

Closed 

Closed - linked 

Open 

Closed 

Open 


-COLLECTOR HEADER-SOFFIT .VENT 


UXIUARY 

HEATER 


AIR MANIFOLD 


OUTSIDE AIR 



iOTEi IN THE VENT NODE* THE 
COLLECTOR HEADER-SOFFJT 
VENT MUST BE REMOVED. 


12 - 


BOOSTER FAN <f.j) 


HOUSE SUPPLY MANIFOLD 


ROCK STORAGE 


CD ACTUATINS HDTOR 
[] THERMOSTAT 
<D DAMPER NUMBER 

«=£)tehperatur£ sensor 
<=={]lihit thermostat 

R differential 

CONTROLLER 


* 

Ve nt (Auto summer 1 1 With manual override switch flv-2 in *auto* position end the susw»r-w inter 
switch sw-3 in summer position the following sequence will take place. 

Venti The vent relay KV will be energized causing the following! 

A) Apply power to H-1 to open damper PI and close damper O. 

0) Apply power to H-4 to open vent damper. 

Cl Apply power to H-S to close danpor. 

D) Start exhaust fan in attic. 

Solar heater System is inoperative. 

Sock Storage! Byatem is inoperative* 

Auk. hestt’ System is inoperative. 

•» 

Collector Over temperature Alarm 

When collector temperature exceeds th. setpoint of ther.oat.t »-J, the ayaten it Indexed to vent 
tycle rcgaidleo. of the position of aonuol override switch 8-3 and aumer-wlnti r .witch S-J. Should 
exhaust fan fall to .tart, air flow awltch will activate a pilot alarm on pan*) face. The tlnrn 
circuit eon be activated nanurlly by override .witch B-«. 

All rnodca can he activated manually be selecting node, require d pi th ov erride rvltch B-3. 




LIST OF SERVICEMEN 


E LECTRICAL CONTRACTOR 


BELCO INC. 

10450 Shields 

Oklahoma • City , OK Phone 405/794-4435 


CONTROL CONTRACTOR - BARBER COLEMAN CONTROL 

R & B Temperature Controls Inc. 

•7321 Broadway Estension 
Oklahoma City, OK Phone 405/848-8573 


HONEYWELL 


Honeywell Service Line Center 

6600 N. Broadway Extension 

Oklahoma City, OK Phone 405/848-2811 


COLLECTOR HARDWARE 


The Binkley Company 
Building Products Division 

Warrenton, Missouri 63383 Phone 314/456-3455 


SOLAR CONTRACTOR 


Solar Engineering A Equipment Co. Inc. 

3305 Metairie Road 

Metairie, Louisiana 70001 Phone 504/837-7313 


• t»C. \r+*/cr 
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Module Cross Section 

Installation Details 

Collector Installation Details 

Ductwork in Attic 

Ductwork in Crawl Space 

Air Distribution Details 

Details - Duct Connections 

Storage Design & Air Distribution. 

Instrumentation - Storage 

Instrumentation Schematic 

Instrumentation - Lower Attic 

Instrumentation - Crawl Space 

Typical SDAS Sensor Connection Details 

SDAS Installation Details 

Control Diagram - Solar Heating Mode 

Control DiagraiA - Storage Mode 

Control Diagram - Auxiliary Heat Mode 

Control Diagram - Summer Operations Mode 

Typical Control Wiring 

COLLECTOR BALANCING DETAIL 

f 

Service Rig for Access to Collector Area 


POLI ESTER 
- FOAM TAPE 
PART 200-4 


PART 30$-* 




TEDLAR FlUl .0D , 1" 


#14 X 2-1/2' S.S. TYPe A8 
Pork 300-6 WITH WASHER PLACEP 24* C.C. 


20 GA» DONE WHITE 
PUSHING W/FOAH TAPE 


GA> BONE 
TE FLASHING 

T 100-3 


-SPACER BLOCK 
100-4 


Part WO -6 
(3M'N£XTEL) 


SPACER BLOCK" 
*100-4 


FASTEN PAN-L-R] B FIRST" 


Pan- 1-Rib Sheet 


k625#t ?437 


FILL WITH 
INSULATION 


DIMENSION 

VARIES 


FILL WITH 
INSULATION 


5>32'Y H 


pAtl-L-RlB tosORBER PLATE 
25 CG Steel Painted Buck 
- ' r 5r~ (3H-lte)iTEL)— 



\ 



, 12-14 X 1" NGHT HI THREAD 

POP RIVETS SSD4405 \ 


PART 100 

TEK SCREWS WITH WASHER 

PLACCO 12" C.C. \ 



PLACED 84* C.C. 

alternate end treatkent 


MODULE CROSS SECTION'' 
Scale - Half Sue 
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UOTEt AFTER DETAILED AND EXHAUSTIVE 
TESTING IT HAS BEEN CONCLUDED 
THAT MANUAL DAMPER MUST BE 
CLOSED TO PROVIDE THE PROPER 
AMOUNT QF AIR TD HOUSE DISTR- 
IBUTION SYSTEM IN THE SOLAR 
TO SPACE MODE. 


MODULATING MOTOR 
WITH TWO INTERLINKED 
O.D. DAMPERS 
zzx 1 z" \ 

Z2X8* 


1 

V .,L1 -AT FLEX, CONN. r 

Vi fi' 


INSULATE 
PAN CASINO 
Z" F.O. 

AND ALL SHEET 
HETAL W/z'F.G. 




VIBRATION ^ 
ELIMINATORS 

(SPRINGS 


TRANSFORM 
FROM 2ZK|*' 

to n v 4> 


TO STORAGE BIN 


1 FIBERGLASS 
DUCTBOARD - AL. 
FOIL OUTSIDE 


1 MANUAL DAMPER 
v isee note> 



2- 1 /^STYROFOAM 


CLOSED 2 DPEH-^ 
-1 OPEN 1 CLOSED 1 


NOTE i ALL CONTROL HAMPERS ARE 
RUSKIN C05S-676 
TYPE-C03S 



NOTEk ALL DAMPER MOTORS ARE 
BARBER COL HAN MA-520o 


SINGLE INLCT FAN 
leoo CFK YS 0.30 S.P. 



f a h JLU t m 

SCALE | 3/C » l* -O' 


S-H.C-T-l-PJi 















§ 4 % 

g=fe-_ ^ 


16GG GALV. 

f 4 n 


PUNISHED CELLING Ifji «X14 


DUCT SAME SIZE J 
AS FURNACE OPEN I W 
ACOUSTICALLY LI NEC 


VENT (SEe FURNACE 
FLUE OETAIL) S 


OQWH FRON ATTIC 


EMPTY CAOINET |l I 
SECTION FOR FUTURElAL 
AIR-CONDITIONING^ UJ 



DOWN FLOW F URN Aol 


SHEET HE^AL 5UPPL f 
PLENUM LMHJxt»V 
(EX1STINO) j 

■ SUPPLY DUCT""* ” 


-SECTIOH W A-A*_ 



DOWN FR3M EXISTING 
HEATER linin' / 


DOWN FROM ATT IC > 

to '^irwfsf ik 


jcVtY i "\s 


-INSULATION OR 
DUCTBOARD 


h INSTALL MIXING 
BAFFLES 


/ 0 17x7 // ® 33**' ■ j 


TRANSFORM 
TO l£l)f 


NOTE i ALL CONTROL OAMPERS ARE 
RUSKIN CD35-G76 
TYPE-00 33 


^TT^F /■ f // t 

| HF y 

+- 13' t-j- [~1 2j" *- 

I JS-.n r *" 


s$\ *N 


SOLAR OPERATION- OPEN 0 CLOSED 

STORAGE OPERATION- QHg) CLOSED 0 OPEN 
(AIR FLOW REVERSED) 


NOTE « ALL OAMPEfi MO TORS AR£ 
BARBER CO WAN HA-5200 



1 FIBERGLASS* 
OUCTOOARO 





( REINSTALL ALU CONNECT [OMS FROM HEATER TO EXISTING DUCTWORK) 
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'-'UNITED MCGILL GRATING 

■ .r 



4X9X1DGG 13 PCS.-IO' LONO-v 
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' j'xio' studs 

lff’O.C. 


PLYWOOD HEAOER 
> INSIDE CONCRETE PIT 
l see DETAIL > 


-'27X9-1/2 OPENING 


• , | PLYWOOD — 

1 l ' 

I 1 '•l OUCTBOARO- 

i 1 / 


WMZ'f' 


% I 'i M 


TRANSFORM FROM/ I ml l*. 

ROUND TO SQUARE U^OUNOATION PI AN (STORAGE RETURN ) 


5 /B W.P. PLYWOOO- 


SEE DETAIL V 


4 SLAP OVER STEEL OeCK 
AIR 'SPACE s . 


- COAT TOP WITH PITCH t 
jSEAL JOINTS’) 


SIDE OF FORM 


^plywood | 

' 2-1/2 STYROPOA] 


, ’ TRANSFORM FROM? || HXIO* 


V 1 

A ^ ( 

ALL CONCRETE TO BE 
tT THICK PERLITE. 
INSULATING {SEE SPECS) 


3000 STRUCTURAL - 
CONCRETE 





GRATINGS 

10-0* 


n slap \ 

FI FVAT10 N VljSI 


-PLAS7IC H.P. ItMBRWS 


,JU£Ht-SpE 

(section b-b ) 


UNITED MCGILL 
GRATtNG 4X9 STO G«LV| 



























A-10 


SOLAR COLLECTORS 


RETURN AIR MAH I FOLD 


'“HOT AIR PLENUM 


i-ooi , 1 


. T-104Q 



w 

• M01 


); r- 


'A EP-6D0' 


\ virr. 

• ■ rW 

T-ROO n : 


&r-5 C. 


INSIDE AMBIENT 


3d WO 

; I ‘ ( 1200 CJ*m’ 


: {<Lep- 


■ L rr .^---— 40 


A (@V- 


i 1 

AUXILIARY 


HP HOUSE SUPPLY ] MANIFOLD 




10 O T-202 


© T-201 

i 

i 

C K STORAGE 


1 

M ’ C T-200 


nr-102 tpR-201 

IBOO'CPN. lfr" o 


3000 CFH 1 


O TEMPERATURE SENSOR 
d AIRFLOW VOLUME SENSOR 
& ELECTRIC POWER SENSOR 
(2] DAMPER ACTUATOR 



iu g * 
to - 
















9 ^ 
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Flaw* B I0 l Typktl HVAC Duel Pita t Tuba Flow Monitor In t UlUthn 


Figaro & 1 S Typteil Outsrft Ambient Temptrtture Sutton 


Qk% 
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11^ 


w i > 

fc *7 
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ca es 


< u 
<-> tu 
— • sz 
a. k 
>- o 

I— <_j 
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L> 

LU 
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til = 


4 

5 


■*» , 
i 

sii 


'CP 


<6 
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Collector inlot 
Collector Loop 


Estimated 

Ronga 


Q- *3000 CTM 


T-150 

.collector Diff. Temp. 

0-50°F 

T-402 

House Differential Temp, 

0-S0°F 

W-201 

Storage Outlet: (Dot.) 

0- 1800 CFM 

EP-602 

Attic Exhaust Pan 

,0-1 KM 

T-001 

Ambient Air 

-20 - 120 O F 

T-152 

Storage Differential Temp 

0 - 50°P 

T-102 

Storage Outlet 

30-230°F 

F-401 

Aux. Heat Gas Plow Rate 

lo-lO 5CFM 



30 - 45Q°P 

T-200 

Storage ?omp. - Dot, 

30 - 230°p 

T-201 

Storage Temp - Mid. 

30 - 230°P 

T-202 



T- 204 

Storage to House 

30 - 230°F 

T-400 

House Roturn 

-20 - 120°F 

T-401 

Attic Temp. 

-20 - 1S0°F 

T-602 

Inside Ambient Temp 

-20 - 120°F 

EP-600 


0 - 1 KW 




I -001 

Total inoolatlorv 

0-400 

BTU/H/SO ft 

W-401 

llouso Supply 


W-4O0 

House Return 

0“ \100 C.FM 


Typical 
Sensor 
Model Humber 


SS7P8S236 
430-2 F-132 
S53P0S236 
S53P6S236 


SS3PS5236 

S57P8S236 

AL-175 

57301236 . 

S53P1B0236 

S53P600236 

SS3P900236 

S57P85236 


PC5-19F 
PCS- 19 5 

PSP 

430-2-F132 

430-2-F132 


NOTE i All SENSORS ARB TO QC PACTCNED TO SHEET 
METAL DUCTWORK WITH ONE INCH OP FI OCR 
GLASS INSULATION, EXCEPT STORAGE SENSORS 
WHICH WILL BE IMBEDDED IN ROCKS. 

All wire shall oc'U L approved color coded 

AUDIO INSTRUMENTATION CABLE, SHIELDED. 

SEECO SHALL INSTALL LLO VOLT -L “40 HERTI 
THREE AMPERE OUTLET ( SAFETY GROUND , POWER 
ANO RETURN > WITH A STANDARD TWJ5T LOCK OUTLET , 
AT LOCATION IN GARACe SHOWN ON PLAN, 


Senior Type 

Conductor! 

Azorlc 

Pro* lure 

4 + Shield 

415 

Tiapiriturt 

4 + Shield 

#18-4 ‘ 

4 Tlaperituro 



Flow Rita 

4 + Shield 

- #18 

Salic Radiation 

2 + Shield 

418 

Electric Power 

2 + Shield 

#18 

Ralaciv* Humidity 

4 + Shield 

#18 


TYPICAL WIRING CODE 
’ < FURNISHED SY SOAS CONTRACTOR J 


# I ,|% 


i OKf 

3 a 


FROM SENSOR 


WIRE COLO A 


WIRE RUN LIST 


’ TO JUNCTION BOX 


TERMINAL STRIP SOASCH I WIRE COLOR 


INSTRUMENTS SENSORS 



SITE OATA \ 

ACQUISITION SUBSYSTEM 



ABOXrtDAS INTERFACE CAOLE 
(MAXtMJM SEPARATION 


% \ E R 0 A . 


JONES STRIP 
CONNECTOR 
(140 ♦ 15) 


TELEPHONE INTERFACE 


shield Toot 

±1 

dlaVr* bSe* 

REP^ ^TCfc . 
SHIELD TUW 
CLEAR TOW 
GREEN T^Ol 


,i & 

> • !?“> Q 

*v S> y 

I * o 

< w 5 


CENTRAL OATA 

PflOCfSSINa 

FACILITY 


SOAS CONTRACTOR FURNISHED ALL SENSORS AND „ , 
ALL CONNECTIONS BEYOND JUNCTIOM DOX. 

SEECO INSTALLS SENSORS ANO FURNISHES AND 
INSTALLS ALL WIRE AND FITTINGS FOR CONNECTION f£- 
JUNCTION BOX. 


SOAS FREWREO 
INTERFACE 
1 CONNECTORS 
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SOLAR COLLECTORS 



M OT AIR PLENUM 




Damp or Normal Posl tlon t with panel power switch S-1 in th® off position all damper ac 
a f sumo the follow l hg pos i t lo n . . 


Actuator Humber 
M-1 


MANUAL BY-PASS DAHPER 


tuator* will 


Closed - linked 

Open 

Closed 

Closed 

Closed 

Closed - linked 

Open 

Closed 

Opon 






K'A booster fan 


HOUSE SUPPLY MAN I POLO 


ROCK STORAGE 


□ ACTUATING KOTOR 

[] THERMOSTAT 

® DAMPER NUMBER 

=}) TEMPER Atfife'SENSOR 

i==[| LIMIT THERMOSTAT 

0 DIFFERENTIAL 
CONTROLLER 


RETURN AIR MANIFOLD 


SOLAR TO SPACE , ' 

This mode occurs during the solar to storago mods and essentially is a mode with in a mode. Whan 
room thermostat <T-I) requires heat, it cncrgisos electronic relay R-1 and the following occurs. 

A) Remove powor to M-2 closing the damper 

B) Apply power to M-2A opening the dampor 
C} Start furnace fan F-1 

Dj Start booster fan F-3 *• 

D) All other dampers and fans remain in their solar to storage mode positions 

NOTEi Roon thermostat F-1 modulates M-2 and M-2ft, it also cycles Surnace fan F-1 and boostcc 
fan F-3 through electronic relay R-1 to maintain desired room temperature. 

NOTE! To prevent FAN {F-2> from starving In this mode, a manual by-pass has been provided to 
allow air to by-pass damper M-2. 
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J.J.J ! CONTROL DIAGRAM 

□nAWNBY. 1 OPERAJIHG FROJ5 STORAGE 
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SOLAR COLLECTORS 



SEQUENCE OF OPERATION 


lffS5HKT5IKl^^u}o t |;. PJ, ' < ' 1 p0B “ a “ itCl ’ S -' l " th ° •“ ■>«*« •«»•><*• vill 


Closed - ’linked 
Open >• 

Closed 

Closed 

Closed 

Closed - linked 

Open 

Closed 

Open 




Et 


RETURN AIR MANIFOLD 


BOOSTER FAN (F-l) 


HOUSE SUPPLY MANIFOLD 


ROCK STORAGE 


0 AcrUATr/W MOTOR 
Q THERMOSTAT, 

0 DAMPER NUMBER 
c fr) TEMPERATURE SENSOR 
=a LIMIT THERMOSTAT ) 


DlFFERStiTlAl 

CONTROLLER 



With manual override switch <SW-2] in "AUTO" and the attic vent manual -win ter switch (SK-31 
in the winter" position, the following sequence will occur. To indox sox. heat the following 
conditions must be net. Sensor (u-4) located in rock storage Is 3 or less degrees above sensor 
IS-3J located at collector discharge, low limit thermostat (t- 5> located at rock storago discharge 
registers below 95 F, sonsor (S-1) located in the collector v is 3 or loss degrees than sensor (S-2i 
located in rock atorogc, and low ‘limit thermostat (T-4) registers loss than 1O0*F. If all th© abovi 
conditions ace met the system will index aux heat causing the following. 

AJ T-f vill cycle gas valve and furnace fan (F-1) as per conventional furnace operation 
B) All other dampers and motors vill return to their normal "OFF" position, 

(see above sequonce of operation) 

NOTE* The furnace 2w control voltage is off when panel power switch {S-1> is turned off or 
summer wintor switch (S-3) is In off or summer position. 


| APPROVED BY; 







MAT AIR PLENUM 


'ATTIC FAN/ 


SOLAR COLLECTORS 


Damper Normal Position * With panel power switch S-1 in the off position all damper actuators will 
assume the following posi tion. 


Actuator Number 
H-t 


Closed - linked 

open 

closed 

closed 

closed 

closed - linked 

Open 

Closed 

Open 


"COLLECTOR HEADER-SOFFIT VENT 


BOOSTER FAN (F-5) 


HOUSE SUPPLY MANIFOLD 


ROCK STORAGE 


0 ACTUATING MOTOR 
0 THERMOSTAT 
© DAMPER HUMBER 
*={) TEMPERATURE SENSOR 

=3 LIMIT THERMOSTAT 


H DIFFERENTIAL 
CONTROLLER 


RETURN AIR MANIFOLD 


NOTE. IN THE VENT MODE, THE 

COLLECTOR HEAOER-SGFFIT 
VENT MUST BE REMOVED. 


Tho vent cycle is design to koop tho collector® from ovorhoating and thoroby insure tho longevity of the covor material. 

This cycio can bo actuated manually by 1) switching tho manual override swtich (sw-2) to tho ’auto" position and switching the 
attic vent manual-wintor awtich (SW-3) to "attic vent manual", 2) or by switching tho manual override twitch to “VENT* 

3) or by switching tho manual override switch (SW-4) on tho faca of tho control panel to tho "ON" position. Tho exhaust fan will 
run continously in all throe of the above modes which is undasirablo from tho standpoint of energy conservation. Therefore a 
limit thermostat, (T-3) located in the colloctor discharge has been incorporated into the vent cycio, to provide automatic cycling 
of this mode, with attic vent manual- winter switch (sw-3> In tho "OFF" position and the manual override switch (SW-3) in the 
"auto" position tho system is indexed in "summer vent mode", when (T-3) senses a toraporaturo of 190°F or greator tho vent relay 
(KV> will bo energized canning tho following* 

A) Apply power to M-l to open dampar #1 and close damper 13 

B) Apply power to M-4 to open damper solar heat* System inoperative 

C) Apply power to M-5 to close damper Rock Storage* System is inoporativo 

D) Start oxhaust fan in attic Aux. Heat* System is inoperative 

COLLECTOR OVER TEMPERATURE ALARM 

When collector temperature okcoeds the setpoint of thormo3tat T-3, the system is lndoxod to vont cycle regardless of tho 
position of manual override switch S-2 and sumtor-wintor switch S-3. Should exhaust fan fail to start, air flow switch will 
activate a pilot alarm on panel face. Tho alarm circuit can bo activotod manually by ovorrido switch s-4. . . “ 


J « W $ 'Q Q<S) 

H * , 7* Z-, -£ 
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_ ^-1 . /v in _ 


ki <3 <3 0 1 





oz-v 















,*T) © 

I! 

Ch hp- 
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CONTINUOUS TRACK I 


NOTE: LADDER HAS BEEN DELIV- 
ERED BUT HAS NOT BEEN 
INSTALLED AT OWNER $ 
REQUEST 



PROFILE 


FULL* SIZE 


LATERALS OF ALUMINUM LADDER 



M Till 0 UHACKCT 
I] NOT FASTENED 
|j TO ROOF i ( 14QG . 

H (MGG STEEL) „ 

TOP BRACKETS 3*~0 C.C. 


'CANNON PALL BALL BEARING CARRIERS' 


ALUMINUM laooer 

LENGTH - 20-0 * WT. 40 LOS. 


SCALE i 3 » l-o' 


fF- 

mv-i 



-Rungs - 1-1 /# fS— 


H)TH: LADDER IS WOT DESIGNED 
TO BE MOVED WITH PEOPLE 
on it;> 


OOTTOH BRACKETS 3*-0 C.C. 


,§ND 

BRACKET ■ 


. INTERMEDIATE BRACKET- 


r- SPUCE 
■l BRACKET 


/ / 1X6 LATCRAL “ 1 

' Splavk supported \ 

An COLLECTOOS every v 

'30 I NOT I NSTALLEO PCRHANTLCY) 




CONTINUOUS TRACK 


Note i this ladder rig is not installed perm- 
anently. IT IS CN CUSTODY of local service 

MAN. It IS HADE up IN f*' TRACK SECTIONS 
AND ts ASSEMBLED ON ROQff, To C I VC TOP ACCESS 
FOR SERVICE WHEN REQUIRED. 
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